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TH  E  following  work  is  grown  to  fo  much  greater  a  fize 
than  was  at  firft  intended,  that  it  feems  to  be  necefTary 
to  give  my  readers  fome  previous  information  of  its  con- 
tents, that  they  may  be  able  to  diftinguifh  between  the  different 
parts  of  it,  (which  are  by  no  means  all  equally  interefting)  and  td 
feledt  thole  which  mail  mod  excite  their  curiofity,  and  be  thought 
moft  deierving  of  their  perufal. 

The  principles  of  the  whole  doctrine  are  contained  in  the  firft 
90  pages,  which  I  would  therefore  recommend  to  the  attentive  pe- 
rufal of  every  reader,  i  Of  thefe  the  two  firft  pages  contain  an  ex- 
planation of  the  data,  or  grounds,  upon  which  the  computations  of 
the  values  of  annuities  for  lives  are  built.  Thefe  are,  firft,  the  de- 
creafe  of  the  prefent  value  of  a  future  fum  of  mone^  arifing  from 
the  mere  diftance  of  the  time  at  which  it  is  to  be  paid,  and  the 
confequent  difcount  that  k  to  be  allowed  to  the  purchafer  of  it  for 
prompt  payment, '  (the  quantity  of  which  difcount,  it  is  evident, 
will  depend  on  the  rate  of  the  intereft  of  money ;)  and,  fecondly, 
the  chance  which,  when  the  payment  of  fuch  future  fum  is-  not 
made  certain,  but  is  to  depend  on  the  continuance  of  the  life  of  a 
perfon  of  a  given  age,  the  grantor  of  it  has  of  efcaping  the  ne- 
ceflity  of  paying  it  at  all  by  means  of  the  death  of  the  laid  perfon 
before  it  becomes  due  /  in  order  to  determine  which  chance,  it  is 
neceffary  to  have  recourfe  to  certain  tables  of  the  feveral  probabili- 
ties of  the  duration  of  human  life  at  every  different  year  of  age, 
which  have  been  formed  from  obfervations  of  the  numbers  of  per- 
fons  who  have  died  every  year,  in  the  courfe  of  a  long  feries  of 
years,  at  different  ages,  in  divers  cities  and  parishes,  and  other  nu- 
merous bodies  of  men. 
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In  pages  3.4,  5,  6,  an  account  is  given  of  two  tables  of  thefe- 
probabilities  of  life  that  appear  to  me  to  be  better  grounded,  and  con- 
iequently  fitter  to  be  adopted,  than  any  others  ;  to  wit,  thofe  of 
Monfieur   Kerfleboom  and  Monfieur  de  Parcieux  :  and  the  tables 

themfelves  are  exhibited.     And  in  pages  7,  8,  9,  &c. 15,  a 

companion  is  made  between  thefe  two  tables,  in  order  to  difcover 
which  of  them  reprefents  human  life,  at  feveral  different  ages,  as  the 
more  durable,  or  makes  the  probabilities  of  living  greater  than  the 
other :  and  it  is  found,  upon  the  faid  comparifon,  that  till  the  age 
of  70  years,  or  for  all  perfons  under  the  age  of  70  years,  the  pro- 
babilities of  living  are  rather  greater  according"  to  Monfieur  de  Par- 
cieux's  table  than  according  to  Monfieur  Kerifeboom's  ;  but  that 
after  the  age  of  70  years,  or  for  perfons  above  the  age  of  70  years,, 
the  probabilities  of  living  are  greater  according  to  Monfieur  Kerffe- 
boom's  table  than  according  to  Monfieur  de  Parcieux's. 

In  page  15  a  preference  is  given  to  Monfieur  de  Parcieux's  table 
above  that  of  Monfieur  Kerfleboom;  and  the  reafon  of  the  faid  pre- 
ference is  ftated. 

In  page  1 6  mention  is  made  of  the  Brcjlaw  table  of  the  probabilities 
of  the  duration  of  human  life,  which  was  formed  and  publiihed  by  the 
i  >  celebrated  Dr. Edmund  Halley  towards  the  end  of  the  laft  century, 
(and  which,  I  believe,  was  the  firft  table  of  the  kind  ever  publiihed) 
and  of  the  London  table  of  thofe  probabilities  publiihed  by  Mr. 
Smart  and  adopted  by  the  learned  Mr.  Thomas  Simpfon,  of  Wool- 
wich, and  likewife  of  two  other  tables  of  thofe  probabilities  pub- 
lished by  the  Rev.  Dr.  Richard  Price,  of  Newington-Green,  which 
were  derived  from  obfervations  made  at  Norwich  and  Northampton. 
And  in  page  17  the  reader  is  referred  to  the  moil:  celebrated  writers 
on  this  fubject  for  an  explanation  of  the  manner  in  which  thefe 
tables  of  probabilities  are  .formed  from  p'arifh-regifters,  or  other  me- 
morials, of  the  births  and  burials  of  mankind.  And  in  pages  1  8  and, 
:q,  1  have  inferted  fome  very  ufeful  remarks  of  the  late  very  learned 
&  Ir.  de  Moivre  on  the  feveral  different  merits  of  the  four  tables  before- 
mentioned,  of  Dr.  Halley,  Monfieur  Kerfleboom,  Monfieur  de  Par- 
cieux,  and  Meffieurs  Smart  and  Simpfon.  And  with  thefe  remarks 
I  conclude  the  account  of  the  data,  or  grounds,  upon  which  the  com- 
pu unions  of  the  values  of  life-annuities  are  to  be  founded. 

I  then 


PREFACE.  iii 

I  then    proceed   to  lay   down  the  fundamental    maxim  of  the-j 
doctrine  of  life-annuities,   or  to  give  a  definition  of  what  is  meant 
by  the  fair  price  or  value  of  a  life- annuity  ;    which   I   have  done 
with  as  much  care  and  exa&nefs  as  I  was  able,  in  pages  20  and  zit 
articles  xxi    and  xxn. 

And,  having  thus  fettled  the  grounds  of  the  enfuing  methods 
of  computing  the  values  of  annuities  either  for  terms  of  years, 
or  for  lives,  I  then  proceed  to  deliver  thofe  methods  themielves 
by  the  folution  of  four  problems  that  contain  them. 

The  firft  problem  is,  "  To  find  the  prefent  value  of  a  future 
fum  of  money,  which  is  certainly  to  be  paid  at  the  end  of  one  or 
more  years,  according  to  any  given  rate  of  intereft."  The  folution 
of  this  problem,  with  an  illuftration  of  it  by  an  example,  and  a 
corollary  to  it,  is  contained  in  pages  21  and  22.  And  in  page  23 
an  account  is  given  of  Mr.  Smart's  moll  valuable  tables  of  inte- 
reft, which  are  computed  upon  the  principles  explained  in  this 
problem. 

The  fecond  problem  begins  in  page  24,  and  fhews  "  how  we 
may  find  the  prelent  value  of  a  future  fum  of  money  that  is  to  be 
received  at  the  end  of  a  given  number  of  years  in  cafe  a  perfon  of* 
a  given  age  (hall  then  be  living,  but  not  otherwife,  according  to 
any  given  rate  of  intereft."  Of  this  problem  two  foiutions  are 
given  j  the  firft  a  particular  one,  in  which  the  given  number  of 
years,  at  the  end  of  which  the  money  is  to  be  paid,  and  the  num- 
ber of  years  in  the  age  of  the  perfon  on  whofe  life  it  depends,  are 
both  fpecified  ;  the  other  general,  in  which  the  faid  numbers  are 
represented,  (as  is  ufual  in  Algebra,)  by  two  letters  of  the  alphabet. 
The  former  of  thefe  foiutions,  it  is  hoped,  will  make  the  fubjecT: 
familiar  to  the  reader,  and  ferve  to  facilitate  to  him  the  perufal  of 
the  latter  folution,  which  will  be  neceffary  for  his  more  perfect  fa- 
tisfaftion.  Thcfe  two  foiutions  take  up  pages  24,  25,  26,  and  27. 
And  in  corollary  2  of  this  problem  the  folution  is  extended  to  the 
determination  of  the  prefent  value  of  a  number  of  fuch  future  pay- 
ments of  a  given  fum  of  money,  to  be  made  at  the  ends  of  feveral 
fucceiTive  years,  in  cafe  of  the  continuance  of  the  life  of  a  perfon  of 
a  given  age,  or,  in  other  words,  to  the  determination  of  the  value 
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of  a  life- annuity.  After  which,  in  pages  28,  29,  30,  31,  and  32, 
the  fubject  is  further  illuftrated  by  examples  of  the  aclual  compu- 
tation of  the  values  of  life-annuities  by  the  method  defcribed  in  the 
faid  fecond  corollary  ;  and  then,  in  pages  33  and  34,  there  is  a  ^d 
corollary  to  this  problem,  relating  to  the  value  of  a  remote  life- 
annuity  that  is  not  to  take  place  till  the  end  of  a  given  number  of 
years,  together  with  an  example  of  the  calculation  of  the  value  of 
iuch  an  annuity. 

In  this  part  of  the  work  I  have  difcovered  an  error  in  one  of 
the  arithmetical  operations  in  page  30,  which  I  muft  defire  the  reader 
to  correct.  In  dividing  £  31 .8212  by  1  18,  I  have  made  the  quotient 
£.2612,  whereas  it  ought  to  be  £.2696.  This  error  is  attended 
with  fome  others  derived  from  it,  which  will  all  be  particularly 
mentioned  in  the  lift  of  Errata. 

In  pages  34,  35,  36,  37,  38,  39,  and  40,  I  have  given  a 
fcholium  containing  an  account  of  the  fubftance  of  a  bill  that  was 
patronized  by  Sir  George  Savile  and  the  late  Mr.  Dowdefwell,  (the 
member  for  Worcefterfhire)  and  other  gentlemen  of  eminence  and 
abilities,  and  which  palled  the  Houfe  of  Commons  in  the  fpring  of 
the  year  1773,  but  was  thrown  out  of  the  Houfe  of  Lords  in  confe- 
quence  of  a  fpeech  of  Lord  Camden.  It  was  intended  to  operate  as 
an  encouragement  to  journeymen  manufacturers,  handicrafts- men* 
houfhold  fervants,  and  others,  to  induftry  and  frugality,  by  offering 
them  a  fafe  and  convenient  method  of  employing  the  money  they 
could  fave  out  of  their  earnings,  in  the  purchale  of  remote  life-- 
annuities  that  were  to  take  place  in  the  latter  periods  of  their  lives, 
when  they  Ihould  become  lefs  able  to  fupport  themfelves  by  their 
labour  ;  which  annuities  were  to  have  been  fecured  upon  the  poor's 
rates  of  their  refpedlive  pari  flies.  As  I  ftill  think  fuch  an  eftablifh- 
ment  is  very  practicable,  and  might  be  attended  with  very  ufeful 
confeq.uen-ces,  I  was  willing  to  take  this  opportunity  of  again  re- 
commending it  to  the  notice  of  the  publick,  and  of  removing,  in 
the  beft  manner  I  was  able,  the  objections  that  had  been  made 
to  it,  and  particularly  that  upon  which  the  noble  and  learned  Lord 
who  eppofed  the  bill,  feemed  to  lay  the  greateft  ftrefs,  which  was 
the  danger  occafioned  by  it  of  bringing  a  new  and  heavy  burthen  upon, 
the  joor's  rate. 

After 
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After  the  fcholium,  in  which  this  project  for  eftablifhing  life- 
annuities  in  parifhes  is  fet  forth  and  defended,  there  follow  a  4;1'  and  a 
^th  corollary  to  this  2lld  problem,  mewing  how  the  value  of  an  immedi- 
ate, hut  imperfect,  life-annuity,  not  reaching  to  the  utmoft  extremity 
of  life,  and  likevvife  that  of  a  aidant  and  imperfect  life-annuity,  may 
be  determined  upon  the  principles  explained  in  the  iblution  or  the 
problem.  Thefe  corollaries,  with  an  example  to  each  of  them,  are 
contained  in  pages  40  and  41,  and  conclude  the  whole  doclrine  of 
the  computation  of  the  vdues  of  life-annuities  depending  upon  only 
one  life. 

Problem  3d  relates  to  the  computation  of  the  prefent  value  of  a 
future  furii  of  one  pound,  fterling,  that  is  to  take  place  at  the  end 
of  a  certain  number  of  years,  provided  two  perfons  of  given  ages 
mail  then  be  living,  and  upon  the  fuppofition  of  a  given  rate  of 
the  intered  of  money.  This  problem  is  folved  in  a  double  manner, 
as  well  as  the  former,  to  wit,  ift*  in  the  cafe  of  a  particular  exam- 
ple, and,  2,J  y,  in  general  terms.  Thefe  folutions  are  contained 
in  pages  42,  43,  44,  45,  46,  and47-  And  from  them  are  deduced, 
in  pages  47  and  4H,  two  corollaries  which  extend  them  to  the  de- 
termination of  the  prefent  values  of  any  future  fums  (that  are  greater 
or  lefs  than  one  pound,  fterling,)  and  of  a  number  of  fuch  fums 
to  be  paid  at  the  end  of  every  year  during  the  continuance  of  the  lives 
of  both  the  perfons  of  given  ages,  or,  in  other  v/ords,  of  an  annuity 
for  their  joint  lives.  And  in  pages  48,  40-,  50,  57,  and  52,  the 
method  of  computing  the  value  of  an  annuity  for  two  joint  lives, 
prescribed  in  corollary  2,  is  illuftrated  by  an  example. 

After  the  example  to  corollary  2,  follow  three  more  corollaries 
relating  to  annuities  for  two  joint  lives,  to  wit,  coroll.  3,  which 
relates  to  remote  annuities  for  two  joint  lives ;  and  coroll.  4,  which 
relates  to  immediate,  but  imperfeel,  annuities  for  two  joint  lives; 
and  coroll.  5,  which  relates  to  remote  and  imperfect  annuities  for 
two  joint  lives.  Thefe  three  corollaries  are  contained  in  pages  52 
and  53. 

After  thefe  five  corollaries  the  principles  of  the  folution  of  this 
problem  are  extended,  in  coroll.  6,  to  the  cafe  of  a  future  payment 
depending  on  the  joint  continuance  of  three  lives.     This,  as  well 
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as  the  former  folutions,  is  done  in  a  two-fold  manner,  to  wit,  firft, 
in  the  cafe  of  a  particular  example,  and  afterwards  in  general  terms. 
It  takes  up  part  of  page  53,  and  all  the  54th,  $5'A\  and  56th  pages, 
and  part  of  page  ^j  ;  it  being  rather  a  complex  and  difficult  bufi- 
nefs,  and  much  pains  having  been  beftowed  upon  it  to  make  it  as 
plain  as  poffible.  And  in  coroll.  7  the  conclufions  obtained  in 
coroll.  6  are  applied  to  the  determination  of  the  value  of  a  number 
of  fucceffive  future  payments  of  one  pound  each  that  are  to  be 
made  at  the  end  of  every  fucceffive  year  during  the  joint  lives  of 
three  perfons  of  given  ages,  or,  to  the  determination  of  the  value 
of  an  annuity  of  one  pound  per  annum  for  three  joint  lives.  And 
this  concludes  the  whole  do&rine  of  the  computation  of  the  values 
of  annuities  for  two,  or  more,  joint  lives. 

The  fourth  problem  relates  to  the  value  of  a  future  fum  of 
money,  the  payment  of  which  depends  not  upon  the  joint  conti- 
nuance of  the  lives  of  two  perfons  of  given  ages,  but  upon  the 
continuance  of  the  life  of  either  of  them  ;  which  value,  it  is  evident, 
will  be  very  different  from  the  other,  and  will  greatly  exceed  it. 
This  problem  is  rather  more  difficult  than  the  foregoing  one,  which 
relates  to  the  joint  continuance  of  the  two  lives.  It  is  folved  (as 
all  the  former  ones,)  in  a  two-fold  manner,  to  wit,  firft,  in  the  cafe 
of  a  particular  example;  and,  fecondly,  in  general  terms.  The 
former  of  thefe  folutions  is  contained  in  pages  58  and  59;  and  the 
latter  in  pagej  59,  60,  and  61.  From  thefe  folutions  feveral  corol- 
laries are  deduced. 

In  the  ifl:  corollary  (which  is  in  page  62)  it  is  fhewn  that  the 
value  of  fuch  future  payment  of  a  given  fum  of  money,  depending 
upon  the  longed  of  two  given  lives,  has  a  remarkable  relation  to 
the  value  of  the  future  payment  of  the  fame  fum  of  money  depend- 
in"-  upon  the  joint  continuance  of  the  fame  lives,  and  may  be  eafily 
deduced  from  the  faid  latter  value  together  with  the  values  of  the 
future  payment  cf  the  fame  fum  of  money  depending  upon  the  fame 
two  lives  feparately  ;  for  that  the  value  of  fuch  future  payment  of  a 
aiven  fum  c  f  money  depending  on  the  longeft  of  two  given  lives,  is 
equal  to  the  excels  of  the  fum  of  the  two  values  of  the  future  pay- 
ments of  the  fame  fum  of  money  depending  upon  the  feparate  con- 
tinuance of  the  fame  two  lives,  above  the  value  of  the  future  pay- 
ment 
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ment  of  the  fame  fum  of  money  depending  upon   their  joint   con- 
tinuance. 

The  2nd  corollary  extends  the  folution  of  the  problem,  which 
related  only  to  the  value  of  a  future  payment  of  one  pound,  to  the 
value  of  a  future  of  any  other  fum,  greater,  or  lefs,  than  one  pound. 

The  3d  corollary  extends  the  folution  of  the  problem  to  the  de- 
termination of  the  value  of  a  number  of  equal  future  payments  of 
one  pound  each,  to  be  received  at  the  end  of  every  year  during  the 
life  of  either  of  two  perfons  of  given  ages  ;  or,  in  other  words,  to 
the  determination  of  the  value  of  an  annuity  of  one  pound  a  year 
during  the  longed  of  two  given  lives. 

The  4th    corollary  fhews  that  there  is  the  fame  relation  between 
the  value  of  a  life-annuity  for  the  longeft  of  two  given  lives,,  and  that 
of  the  fame  annuity  for  the  joint  continuance  of  the  fame  lives,  to- 
gether  with  thole  of  the  fame  annuity  for  the  two  feparate  lives,  as 
there  is  between  the  value  of  a  fingle  future  payment  depending  on 
the  continuance  of  either  of  the  two  lives,  and  the  value  of  the  lame 
future  payment  in  cafe  of  the  continuance  of  both  lives,  together  with 
the  values  of  it  in  cafe  of  the  continuance  of  each  of  the  two  lives  fepa- 
ratelyj  or,  that  the  value  of  an  annuity  of  one  pound  a  year  for  the  long- 
eftof  two  given  livesisequal  to  the  excefsof  the  fum  of  the  vaiuesof  two 
feparate  annuities   of  one  pound  a  year  for  the  fame  lingle  lives, 
above  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  both  lives.     This  corollary  is  contained  in  pages  63,   64, 
65,  and  66,  and  is  evidently  of  very  great  importance,  inafmuch  as 
it  enables  us,  when   we  have   tables  of  the   values  of  annuities  for 
fingle  lives  and  for  two  joint  lives  ready  computed  to  our  hands,  to 
derive  from  them  the   values   of  annuities  for  the  longeft   of  two 
given  lives  by  the  eafy  operations  of  addition  and  fubtradtion. 

In  pages  67  and  68  are  three  more  corollaries,  to  wit,  corollaries 
5th,  6h,  and  7th,  which  relate  to  the  values  of  remote  life-annui- 
ties for  the  longeft  of  two  given  lives,  and  of  immediate,  but  im- 
perfect, life-annuities  depending  on  the  continuance  of  either  of 
two  given  lives,  and  of  remote  and  imperfect  life-annuities  depending 
likewife  on  the  continuance  of  either  of  two  given  lives. 

After 
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After  there  three  corollaries  (which  are  fhort  and  eafy)  comes 
the  8[1'  corollary  to  this  fourth  problem,  which  is  much  longer  ana 
more  difficult  to  understand  than  any  preceeding  part  of  the  book. 
It  contains  an  extenfion  of  the  iblution  of  this  problem  to  the  cafe 
of  a  future  fum  of  money  depending  on  the  continuance  of  any  one  of 
three  lives  of  given  ages  ;  which,  though  it  is  determined  by  the  fame 
principles  as  the  former  cafe  of  a  future  fum  of  money  depending 
on  the  continuance  of  either  of  two  given  lives,  is  greatly  more  com- 
plicated than  that  cafe,  and  confequently  requires  a  much  longer  in- 
veftigation. This  inveftigation  is  carried  on  (like  all  the  former  fo- 
lutions,)  in  two  different  manners,  namely,  firft,  in  the  cafe  of  a 
particular  example,  and  afterwards  in  general  terms.  The  particular 
inveftigation  is  contained  in  pages  68,  69,  70,  71,  72,  73,  74, 
and  75  ;  and  the  general  inveftigation  is  contained  in  pages  76,  jy, 
78,  and  part  of  page  79.  And,  after  thefe  two  inveftigations,  cer- 
tain difficulties,  that  will  probably  arife  in  the  attentive  reader's 
mind  after  he  has  perufed  them,  are  examined  and  removed  in  pages 
79  and  80,  and  the  beginning  of  page  81. 

Thefe  inveftigations  are  followed  by  three  corollaries,  namely, 
corollaries  9th,     10th,    and   uth.     The  firft  of  thefe   corollaries   is 
contained  in  pages  81  and  82,  and  is  employed  in  ihewing  the  rela- 
tion of  the  value  of  a  future  payment  of  one  pound  depending  on 
the  longeft  of  three  lives  of  given  ages  to  the  value  of  a  futuie  pay- 
ment of  the  fame  fum  of  money  depending  on  the  joint  continuance 
of  all  the  three  lives,    and  to  the  three  different  values  of  a  future 
payment  of  the  fame  fum  of  money  depending  on  the  joint  conti- 
nuance of  every  two  of  the  fame  three  lives,  and  to  the  three  differ- 
ent values  of  a  future  payment  of  the  fame  fum  of  money  depending 
on  the  continuance  of  each  of  the  fame  three  lives  taken  feparately  ; 
the  faid  firft  value  being  equal  to  the  excefs  of  the  fum  of  the  faid 
lecond  value  (which  relates  to  the  joint  continuance  of  all  the  three 
lives)  and  the  faid  three  laft  values   (which  relate  to  the  three  fingle 
lives)  above  the  fum  of  the  find  third,  fourth,  and  fifth  values,  which 
relate  to  the  joint  continuance  of  every  two  of  the  faid  lives.     The 
io'h  corollary  extends  the  foregoing  inveftigations  to  the  cafe  of  a 
number  of  future  payments  of  a  ium  of  one  pound  that  are  to  be 
made  at  the  end  of  every  year  during  the  continuance  of  any  one  of 
three  lives  of  given  ages,  or,  in  other  words,  to  the  cafe  of  a  life-annuity 

depending 
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depending  on  the  longed:  of  three  lives  of  given  ages.  This  corollary 
is  very  fliorr,  and  is  contained  in  the  ririt  part  of  page  83.  But  the 
1  ith  corollary  is  a  very  long  one,  and  takes  up  the  remainder  of  page 
83,  and  all  the  841",  85'",  86;h,  87th,  88'",  and  8orh,  pages,  to- 
gether with  a  part  of  page  90.  But  it  is  alio  very  important  and 
nfeful,  and  for  that  reafon  is  lb  much  enlarged  upon.  For  it  ihews, 
that  the  value  of  an  annuity  of  one  pound  a  year  for  the  longed:  of 
three  lives  of  given  ages,  is  equal  to  the  excels  of  the  fum  of  the 
value  of  a  like  annuity  for  the  joint  continuance  of  the  fame  three  • 
lives  and  the  three  values  of  the  like  annuity  for  the  fame  three  lives 
taken  feparately,  above  the  fum  of  the  three  values  of  the  like  annu- 
ity for  the  joint  continuance  of  every  two  of  the  laid  lives  ;  and 
confequently  that,  whenever  we  have  tables  of  the  values  of  annui- 
ties for  fingle  lives  and  for  two  and  three  joint  lives  ready  calculated, 
we  may  ealily  deduce  from  them  the  values  of  annuities  for  the  long- 
ell  of  three  lives  by  mere  addition  and  fubtra&ion. 

And  here  ends  the  fundamental  part  of  the  whole  work,  or  the 
explanation  of  the  principles  of  the  doctrine  of  life-annuities.  The 
remainder  of  the  book,  long  as  it  is,  is  taken  up  in  applications  of 
thefe  principles,  and  illustrations  of  them  by  numerous  examples,  in 
order  to  render  thefe  computations  familiar  to  the  reader,  and  in  con- 
trivances to  abridge  the  labour  of  them,  and  in  other  fuch  matters, 
which  are  much  lefs  curious  and  important  than  the  explanation  of 
the  principles  themfelves  of  this  ufeful  fpecies  of  computation,  ' 
which  are  contained  in  the  foregoing  90  pages.  And  therefore  I 
expect  that  many  of  my  readers  will  wholly  pafs  over  many  large 
parts  of  this  remainder,  which  they  will  efteem,  and  perhaps  juftly,  not 
worth  the  trouble  of  perufing  them ;  though  others  of  my  readers,  (who 
may  have  more  leifure  and  a  greater  liking  to  the  fubjecl:,)  will,  I  ima- 
gine, be  inclined  to  go  through  every  page  of  it.  I  lhall  therefore  here 
continue  the  account  of  the  contents  of  the  book  throughout  this 
long  and  lefs  interefting  remainder  of  it,  in  the  fame  manner  as  I 
have  done  already  with  refpecl  to  the  rirfl  and  more  important  90 
pages  of  it  j  to  the  end  that  the  former  fet  of  readers  may  eafdy  de- 
termine before-hand  which  parts  of  it  they  will  pafs  over,  and  that 
even  the  latter  clafs  of  readers  may  be  the  better  able  to  judge 
which  parts  of  it  they  will  chufe  to  read  nrh\  and  which  they  will 
read  with  the  tjioft  attention. 

b  Pages 
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Pages  90,  9f,  92,  93,  94,  and  95  relate  to  the  computation 
of  the  values  of  annuities  for  terms  of  years  certain,  and  contain 
fhort  and  convenient,  algebraic,  expreffions  of  the  faid  values.  And 
here  I  have  inferted  a  geometrical  demonftration  of  the  rule  for  find- 
ing the  fum  of  the  terms  of  a  decreafmg  geometrical  progreffion, 
confifting  of  a  finite  number  of  terms,  as  A,  B,  C,  D,  E,    to  wit, 

that  it  is  equal  to 5-^0    or  to  the  quotient  that  arifes  by 

A.  —  B 

dividing  the  excefs  of  the  fquare  of  the  firft,    or    greateft,    term 

above  the  re&an?le,   or  product,   contained  under  the  iecond  term 

and  the  laft,  or  leaft,  term,  by  the  excefs  of  the  firfr,  or  greateft,. 

term  above  the  fecond  term. 

Page  96  contains  a  like  fhort  and  convenient,  algebraic,  ex- 
prefTion  of  the  value  of  an  immediate  annuity  of  one  pound  a  year 
for  a  given  number  of  years  depending  on  a  fingle  life  of  a  given  age  ;. 
and  page  97  contains  a  like  expreflion  for  the  value  of  fuch  an  im- 
mediate annuity  during  the  whole  life  of  a  perfon  of  a  given  age,. 
which  is  only  a  particular  cafe  of  the  former  expreffion.  And  in 
the  remainder  of  page  97,  and  in  page  98  and  part  of  page  99,  are 
contained  examples  of  the  computation  of  the  values  of  fuch  life- 
annuities  by  means  of  the  faid  algebraic  expreffions. 

Then  follows  in  pages  99  and  100  a  like  algebraic  expreffion  for 
the  value  of  a  remote  annuity  for  a  given  number  of  years,  depending 
on  a  life  of  a  given  age  ;  and  in  pages  loo,  101,  and  102  is  con- 
tained an  example  of  the  computation  of  the  value  of  fuch  a  remote 
life-annuity  by  means  of  fuch  algebraic  expreffion. 

All  thefe  examples  of  the  computations  of  the  values  of  life- 
annuities  are  the  very  fame  which  were  given  in  the  former  part  of 
the  work  after  the  fcholium  of  Prob.  2ml  >  only  they  are  here  per- 
formed by  the  help  of  the  algebraic  expreffions  here  given  of  thofe 
values,  in  order  to  make  the  ufe  of  thofe  expreffions  familiar  to  the 
reader.  And  it  was  in  performing  the  computation  of  the  laft  of 
thefe  examples  that  I  discovered  the  flip  in  an  arithmetical  operation 
which  has  been  already  mentioned  in  this  preface  to  have  been  made 
in  page  30,  by  making  the  quotient  of  the  divifion  of  31.8212  by 
118.be  .2612  inftead  of  .2696.  See  the  note  in  page  102,, 
Art.  xcn. 

Aftec 


PREFACE.  xi 

After  thefe  fir  ft  examples,  which  relate  to  the  values  of  annuities 
for  the  lives  of  very  old  perlbns,  I  have.,  in  pages  103,  104,  105, 
106,  and  107,  inferted  the  calculation  of  the  value  of  an  annuity 
of  one  pound  a  year  for  the  life  of  a  perfon  only  10  years  old  ;  which 
exhibits  a  clear  view  of  the  labour  that  is  neceffary  to  be  employed 
in  making  thefe  computations  exaclly,  when  the  lives  are  young, 
and,  confequently,  of  the  reafon  which,  probably,  induced  Mr.  - 
De  Moivre,  and  fome  other  calculators  of  the  values  of  life-annui- 
ties, to  decline  the  foregoing  accurate  method  of  computing  them, 
and  refort  to  hypothefes  concerning  the  probabilities  of  the  duration 
of  human  life,  which  they  knew  to  be  not  perfectly  true,  in  order 
to  facilitate  the  computation  of  them.  The  principal  hypothefis 
ufed  by  Mr.  De  Moivre  for  this  purpofe  is  defchbed  in  a  fubiequent 
part  of  the  work. 

After  the  above-mentioned  long  example  of  the  computation  of 
the  value  of  a  life-annuity  of  one  pound  a  year  for  the  whole  life  of 
a  child  of  10  years  of  age,  there  is  in  Art.  xcvn,  pages  107,  108, 
an  example  of  the  computation  of  the  value  of  an  annuity  of  one 
pound  a  year  for  the  firft  30  years  of  the  faid  life  ;  which  is  involved 
in,  or  makes  only  a  part  of,  the  foregoing  computation. 

Art.  xcvm,  pages  108,  109,  contains  fome  remarks  on  the 
fluctuation  of  the  price  of  the  public  funds,  and  of  the  intereft  of 
money  in  general ;  which  makes  it  expedient  to  have  the  values  of 
life-annuities  calculated  according  to  feveral  different  rates  of  intereft. 

In  pages  109,  1 10,  11  r,  and  1 12,  an  account  is  given  of  a  very 
eafy  and  convenient  method  of  deducing  the  value  of  a  life-annuity 
of  one  pound  a  year  for  a  life  of  any  given  age  from  the  value  of  the 
fame  annuity  for  a  life  that  is  older  than  the  former  by  one  year  : 
by  the  help  of  which  method  a  whole  table  of  the  values  of  a  life- 
annuity  of  one  pound  a  year  for  every  age  of  human  life,  proceed- 
ing from  the  older  ages  to  the  younger  by  the  con  ft  ant  difference  of  a 
year,  maybe  computed  with  nearly  the  fame  labouras  is  neceifary  to 
obtain  the  value  of  the  fame  annuity  for  the  firft,  or  youngeft,  life 
in  the  table.  This  method  was  firft  communicated  to  me  by  Dr. 
Price  :  but  it  was  publifhed  in  the  year  1779  by  Mr.  William 
Morgan,    the  acluary  to  the  Society  for  Equitable  Affurances  near 

b  2  Black- 
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Black-friars  Bridge,  in  his  Treatife  on  the  Dodtrine  of  Annuities  and 
Affurances  on  Lives,  pages  56,  57  ;  and  it  had  been  publilhed  before 
by  Dr. -Price  himfelf  in  his  Treatife  on  Reverfionary  Payments,. 
Note  O  of  the  Appendix,  and  likewife  by  Mr.  Thomas  Simpfon  in 
his  book  on  Life-annuities,  Prob.  I,  Coroll.  7  ;  which  laft  book 
was  published  folong  ago  as  the  year  1742.  But  I  fhould  fufpect  that 
it  was  not  known  to  Mr.  De  Moivre,  when  he  calculated  his  tables 
of  the  values  of  life-annuities.  For,  if  it  had,  I  mould  imagine  he 
would  hardly  have  thought  it  necefTary  to  have  recourfe  to  a  certain 
inaccurate  hypothefis  concerning  the  probabilities  of  life,  in  order  to 
diminim  the  labour  of  his  computations,  which  would  have  been 
almofl:  equally  facilitated  by  the  ufe  of  this  excellent  method.  This 
method  I  have  not  only  defcribed,  but  explained  and  demonftrated 
in  the  fulleft  and  clearelt  manner  I  was  able,  in  the  faid  pages  109,. 
no,   1  j  1,  and  112. 

In  pages  112,  113,  and  114  I  have  applied  this  method  to  the 
computation  of  the  values  of  a  life-annuity  of  one  pound  a  year 
for  lives  of  the  ages  of  8  years,  7  years,  6  years,  5  years,  4  years, 
and  3  years,  from  the  value  cf  a  like  annuity  for  a  life  of  the  age  of 
9  years  (which  had  been  computed  by  it  in  pages  no  11 1,  from, 
the  value  of  a  like  annuity  for  a  life  of  the  age  of  10  years,)  and 
from  each  other.     And  afterwards,  in  pages   115,    116,   117,   118, 

1  j  9,     120,    6tc.  130,  in  order   to   make  this    method    ftill 

more  familiar  to  the  curious  and  induftrious  reader  (for  all  others, 
I  fuppofe,  will  pafs  over  this  part  of  the  book,)  I  have  applied  it  to 
the  computation  of  a  compleat  table  of  the  values  of  a  life-annuity 
of  one  pound  a  year  for  every  age  of  life,  from  the  age  of  93  years 
up  to  the  age  of  3  years,  according  to  Monfieur  de  Parcieux's  tabic 
of  the  probabilities  of  the  duration  of  human  life,  and  upon  a  fup- 
pofition  that  the  intereft  of  money  is  3  \  per  cent.  And  here  I  have 
difcovered  another  error  in  one  of  the  arithmetical  operations,  which 
pervades  all  the  fubfequent  computations,  and  renders  them  in  a 
fmall  degree  erroneous.  For  at  the  bottom  of  page  123,  in  deduct- 
ing the  value  of  an  annuity  of  one  pound  a  year  for  a  life  of  the 
age  of  4  1  years  from  £15.580,939,  or  the  value  of  the  fame  annuity 
for  a  life  of  the  age  of  42  years,  I  have  made  the  product  of  the 

multiplication   of   16.580,939    by    the   fraction   — ^    amount    to 

£16.448,528,, 
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/"16.448,52s,  whereas  in  truth  it  amounts  to  only  £16.402,375; 

in  confequence   of  which  miftake   the   quantity    x  -, — -     x 

1.035  _     650 

£16.580,939,  (which  is  equal   to  the   value  of  an  annuity  of  one 
pound  a  year  for  a  life  of  the  age  of  41  years,)  appears  to  be  equal 

to    — —    X  £16.448,528,    or  £15.892,297,    or   15/.    17s.    lod. 
i-°35 

infteadof   x  £16.402,375,  or  £  15.847,705,  or  15/.  165.  1 1^. 

which   is  lefs   than   the  former  fum,   15/.  \js.  lod.  by  a  difference 
of  \o\d.     This  error  neceifarily  affedts  all  the  following  values  of  a 
life-annuity  of  one  pound  a  year  for  lives  of  younger  ages  than  41 
years,    which   are   fet  down  in  pages    124,     125,    126,    127,    128, 
j  29,  and  130.     But  it  is  not  of  much   importance  with  refpeft  to 
the  value  of  the  annuity  for  a  life  of  the  age  of  41  years,  in  which 
it  occurs  ;  the  difference  of  io\d.  being  but  a  trifling  fum  of  money 
in  comparifon  of  15/.    16;.    1  i\d'.    which  is  the  true  value  of  that 
annuity.      And  in  all  the  following  values  of  a  life-annuity  of  one 
pound  a  year,  for  lives  of  younger  ages  than  41  years,  the  error,  or 
difference  of  the   falie  and   true  values,  grows  continually  lefs  and 
lefs.     For  the  erroneous  value  of  this  annuity  for  a  life  of  the  age  of 
io  years,  obtained   in    page    128,    is  only   £20.752,981,    or    20/. 
155.   old.  which  exceeds   the  true  value  of  it   obtained   before   in 
Art.    xciv,  page  J  06,    to  wit,  £20.739,25,  or  20/.    14*.   g\d.  by 
only  ^{d.  and  the  erroneous  value  of  the  fame  annuity  for  a  life  of 
the  age  of  3  years,  obtained  in  page  130,  is  only  £19.987,6^4,  or 
19/.    lgs.  gd.   which   exceeds   the  true  value  of  it,  obtained  before 
in  Art.  cv,    page  114,  to  wit,    £19.978,21,  or  19/.    lgs.  b^d,  by 
only  2-J--     I  therefore  hope  the  reader  will  be  of  opinion  that  it  was 
hardly  worth  while,  on  account  of  this  miftake,  to  be  at  the  trouble 
and  expence  of  computing  all  thefe  numbers   over   again,  and   of 
cauling  fo  many  pages  to  be  reprinted ;  more  efpecially  as  the  true 
numbers,,    which  exprefs  the  values  of  all  thefe  annuities,  are  all  fet 
down  in  two  different  places   in  the  fubfequent  part  of  this  work, 
namely,  in  Table   XI,    pages   214,   215,    216,    217,  and  in  Table 
XV,  page  224.       See  more  concerning  this  miftake  in  Art.   cc, 
pages  218,  219. 

After 
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After  this  computation  of  a  compleat  fet  of  the  values  of  a  life- 
annuity  of  one  pound  a  year  for  every  year  of  human  life  in  pages 

115,    116,  8cc.  ■ ■   130,    the   laid   values   are.   ail   fet  down   in 

regular  order  in  Table  III,  pages  131,  132,  133,  134,  135,  and 
are  exprefTed  there  in  two  different  manners,  to  wit,  in  decimal 
parts  of  a  pound  in  the  fecond  column,  and  in  pounds,  millings,  and 
pence  in  the  fourth  column.  And  the  differences  of  the  faid  values 
are  likewife  fet  down  in  the  fame  table,  and  are  expreffed  alfo  in 
two  different  manners,  namely,  in  decimal  parts  of  a  pound  in  the 
third  column,  and  in  pounds,  /hillings,  and  pence  in  the  fifth 
column. 

In  this  table,  it  is  evident,  the  numbers  relating  to  ages  younger 
than  42  years  are  in  a  fmall  degree  greater  than  they  mould  be, 
being  the  lame  with  thole  obtained  in  the  foregoing  computation. 
But  thefe  numbers  the  reader  may  correct,  if  he  thinks  fit,  by 
means  of  Table  XI,  pages  214,  215,  &c.  or  Table  XV.  page 
224. 

In  pages  136,  137,  138,  139,  140,  141,  are  fome  obfervations 
which  will  be  of  ufe  to  a  calculator  of  fuch  a  table  in  difcovering 
any  arithmetical  errors  he  may  happen  to  have  fallen  into  in  the 
courfe  of  his  computations ;  though  it  does  not  anfwer  that  purpofe 
lb  compleatly  as  another  method  given  us  for  that  purpofe  by  the 
above-mentioned  ingenious  Mr.  Morgan,  in  his  DoElrine  of  Annuities 
and  Affurances  on  Lives,  and  which  1  have  afterwards  inferted  in  this 
work  and  explained  in  as  ample  a  manner  as  I  could,  in  pages  208, 
209,  210,  211,  212,  and  213. 

Having  in  thefe  firft  142  pages  of  the  book  treated  only  of  the 
true  and  exact  methods  of  computing  the  values  of  life-annuities 
from  tables  of  the  probabilities  of  the  duration  of  human  life,  I  next 
proceed  to  give  fome  account  of  what  Mr.  De  Moivre  and  other 
writers  on  this  fubjecl:  have  called  the  decrements  of  human  lije,  and 
of  the  obfervations  which  they  have  made  on  the  courfe,  or  variati- 
ons, of  the  laid  decrements,  as  the  ages  of  life  increafe ;  by  which 
obfervations  Mr.  De  Moivre  was  induced  to  adopt  the  hypothefis 
Concerning  the  probabilities  of  human  life  which  has  been  already 
alluded  to,  (though  not  perfectly  agreeable  to   the  truth,)  for  the 
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fake  of  facilitating  his  computations.  Thefe  decrements  of  life  are 
the  numbers  of  perfons  who,  out  of  &  given  original  number  of  per-  -~J 
fons,  all  of  the  fame  age,  fuppofed  to  be  living  at  a  very  early  age, 
are  reprefented,  in  tables  of  the  probabilities  of  the  duration  of  hu- 
man life,  as  dying  in  the  feveral  fucceeding  years.  In  order  to 
make  the  courfe  of  thefe  decrements  the  more  apparent,  I  have  again 
inferted  the  above-mentioned  tables  of  the  probabilities  of  life  of 
Mr.  Kerffeboom  and  Monfieur  de  PardHfux,  under  the  titles  of 
Table  IV  and  Table  V,  with  an  additional  column  in  each,  con- 
taining the  decrements  of  life  correfponding  to  every  year  of  life,  or 
the  number  of  perfons  who  have  died  in  the  courfe  of  it.  Thefe 
tables  are  contained  in  pages  144,  .145,  146,  147,  148,  and  149. 
And  from  them  it  appears  that  in  feveral  parts  of  human  life,  the 
decrements  of  life,  or  the  numbers  of  perfons  dying  every  year,  are 
equal  for  (even  or  eight,  and,  in  fome  parts,  for  twelve,  or  more, 
years  together.  Now,  whenever  this  happens,  the  terms  that  ex- 
prefs  the  prefent  values  of  the  future  payments  of  one  pound  each, 
which  are  to  be  received  at  the  ends  of  thofe  years,  will  be  a  fet  of 
fractions,  of  which  the  numerators  will  form  a  decreasing  arithme- 
tical progrefiion,  and  the  denominators  will  form  a  decreafing  geo- 
metrical progrefiion  ;  and  therefore  the  fum  of  all  thofe  terms  may 
be  found  at  once  by  a  fingle  Ihort  exprefiion,  without  taking  the 
pains  to  compute  each  of  the  terms  feparately  and  then  add  them  up 
into  one  fum.  The  method  of  finding  a  fit  exprefiion  for  this  pur- 
pofe  is  explained  in  the  following  18  pages,  to  wit,  pages  151, 
152,  153,  &c. 168.  And  then  in  pages  169,  \jo,  an  ac- 
count is  given  of  Mr.  De  Moivre's  hypothecs  concerning  the  decre-  ■ 
ments  of  human  life,  and  of  the  grounds  upon  which  he  conceived 
that  the  values  of  life-annuities  computed  from  it  would  differ  but 
in  a  fmall  degree  from  their  true  values. 

Page  171  contains  Table  VI,  which  is  a  fmall  table  of  the  values 
of  a  life-annuity  of  one  pound  a  year  for  every  fifth  year  of  human 
life,  computed  by  Dr.  Halley  from  the  Erefiaw  table  of  the  proba- 
bilities of  the  duration  of  human  life,  upon  a  fuppofition  that  the 
intereft  of  money  is  6  per  cent.  This  was,  probably,  the  firft  table 
of  the  values  of  life-annuities  that  ever  was  publifhed.  And  with 
one  of  thefe  values,  but  he  does  not  fay  which,  Mr.  De  Moivre 
tells  us  that  he  compared  the  value  of  the  fame  annuity  for  a  life  of 
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the  fame  age  computed  from  his  own  hypothefis,  and  found  rhe  two 
values  to  be  fo  very  little  different  from  each  other  that,  for  all  ufeful 
find  practical  purpofes,  they  might  well  be  confidered  as  the  fame. 
And  from  hence  he  concluded  (but,  I  think,  too  haftily,)  that,  in 
the  buiinefs  of  computing  the  values  of  life  annuities,  he  might 
fafely  neglect  the  tables  of  probabilities  deduced  from  obfervations, 
and  proceed  upon  the  ground  of  his  own  hypothefis. 

Pages  172,  173,  are  employed  in  fhewing  how  the  conjectural 
probabilities  of  the  duration  of  human  life,  refulting  from  Mr.  De 
"Moivre's  hypothefis,  may  be  compared  with  the  real  probabilities  of 
the  fame,  as  exhibited  in  Monfieur  de  Parcieux's  table  of  them. 
And  then  in  pages  174.,  175,  a  comparifon  is  made  between  the  faid 
probabilities,  by  fetting  down  in  Table  VII,  in  two  columns  adjoin- 
ing to  each  other,  the  numbers  that  exprefs  the  probabilities  of  life 
according  to  Monfieur  de  Parcieux's  table,  and  likewife  thole  which 
exprefs  the  fame  probabilities  according  to  Mr.  De  Moivre's  hypo- 
thefis :  and  at  the  end  of  this  table  of  comparifon  between  the  faid 
probabilities,  fome  obfervations  are  made,  in  pages  176,  177,  and 
178,  concerning  the  differences  between  them  and  the  manner  in 
which  the  values  of  life-annuities,  computed  from  them,  would  be 
affected  by  them. 

Afterwards  in  page  178,  Art.  clix,  it  is  (hewn  that  the  num- 
bers exhibiting  the  probabilities  of  human  life  according  to  Mr.  De 
Moivre's  hypothefis  may  be  reduced  to  much  fmaller  numbers,  and 
even  to  fuch  as  are  only  equal  to  thofe  which  are  neceffary  to  com- 
pleat  the  numbers  of  years  in  the  feveral  ages  of  life  to  the  number 
contained  in  the  utmofl  fuppofed  extent  of  life,  and  which,  from 
this  circumftance,  Mr.  De  Moivre  calls  the  complements  of  life.  And 
then  in  Table  VIII,  page  179,  thofe  loweft  numbers  expreffing  the 
probabilities  of  human  life  according  to  Mr.  De  Moivre's  hypothefis, 
and  which  are  the  complements  of  life  to  its  greateft  poflible  extent, 
are  fet  down  in  order,  fo  as  to  enable  the  reader  to  compute  the  value 
of  any  life-annuity  according  to  Mr.  De  Moivre's  hypothefis  with 
the  greateft  eafe  and  readinefs. 

After  Table  VIII,  I  have  added  the  computations  of  the  values 
pf  a  life-annuity  of  one  pound  a  year  for  the  feveral  ages  of  1  year, 
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3  years,  5  years,  10  years,  15  years,  20  years,  25  years,  30  years, 
35  years,  40  years,  4,  years,  50  years,  55  years,  60  years,  65 
years,  and  70  years,  from  Table  VIII,  or  Mr.  De  Moivre's  hypo- 
thefis,  upon  a  fuppofition  that  the  intereft  of  money  is  3 ^  per  cent, 
in  order  to  compare  them  with  the  true  values  of  the  fame  annuity 
for  the  fame  lives  obtained  before  from  Moniieur  de  Parcieux's  table 
of  probabilities.     Thefe  computations  are  contained  in   pages  1 8o, 

181,    182,  &c.  — 193.     And  the  refults  of  them,  or  the  values 

of  an  annuity  of  one  pound  a  year  for  lives  of  the  faid  ages  obtained 
by  them,  are  let  down  in  Table  IX,  page  194,  together  with  the 
correlponding  true  values  of  the  fame  annuity  for  the  fame  lives 
according  to  Monfieur  de  Parcieux's  table  of  probabilities,  and 
with  the  differences  between  the  faid  true  values  and  the  faid  con- 
jectural values  fet  down  in  an  adjoining  column. 

By  means  of  this  table  the  reader  is  fully  enabled  to  judge  of  the 
degree  of  exactnefs  with  which  Mr.  De  Moivre's  hypothefis  enables 
us  to  find  the  values  of  life-annuities.  And  it  appears  that  thefe 
conjectural  values  of  life-annuities  differ  from  their  true  values  in 
many  ages  of  life  by  more  than  a  whole  year's  purchafe,  and  after 
the  age  of  65  years  by  more  than  two  years  purchafe,  though  about  the 
age  of  45  years  they  are  very  nearly  equal  to  each  other.  Thefe  obferva- 
tions,  with  a  few  more  of  the  fame  kind,  are  made  in  page  195,  and  a 
general  conclulion  is  drawn  from  them  againft  the  expediency  of 
ever  making  ufe  of  Mr.  De  Moivre's  hypothefis  in  computing  the 
values  of  life-annuities. 

In  pages  196,  1 97,  1 98,  an  account  is  given  of  another  method  of    - 
computing  the  values  of  life-annuities,  which  is  different  both  from  that 
above-explained  in  Prob.  II,  and  its  corollaries,  and  like  wife  from 
Mr.  De  Moivre's  method  by  means  of  his  hypothefis.    This  method 
was  given  by  Mr.  Weyman  Lee,  a  Barrifter  at  Law  and  Bencher  of 
the  Inner  Temple,  in  a  book  he  publifhed  on  life-annuities  in  the 
year  1738.     It  is  exceedingly  erroneous,    and  gives  the  values  of 
life-annuities,   throughout  the   greateft  part  of  human  life,  much 
greater  than  they  fliould  be.     In  the  youpger  ages  of  life  the  differ- 
ence of  the  erroneous  value  from  the  true  one  amounts  to  about  3 
years  purchafe.       Yet  the  principle,  upon  which  Mr.  Lee  grounds 
this  method,  has  fomething  in  it  that  is  plaulible  at  firft  fight,  and 
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is  apt  to  miflead  the  underftanding  with  an  appearance  of  truth  and: 
fimplicity,  unlefs  it  be  examined   with  a  great  degree  of  attention. 
And  for  this  reafon  I  have   thought  it  worth   mentioning  and  ex- 
amining at  confiderable  length.     The  method  itielf  is  defcribed  in 
pao-e  197;  and   fome  remarks   on   the   difference  of  the   values  of 
life-annuities,    refulting  from  it,    from  the  true  values  of  the  fame 
annuities,  are  made  in  page  198.     And  in  pages  199,   200,  201,    I 
have  inferted  a  whole  table  of  the  values  of  a  life-annuity  of  one 
pound  a  year  for  every  age  of  life,  computed  by  this  method,  upon 
a  fuppofition  that  the  intereft  of  money  is  3  |  per  cent.     This  table 
is  called  Table  X ;  and  in  it  arc  fet  down,    beiides  thefe  erroneous 
values  of  a  life-annuity  of  one  pound  a  year  for  the  different  ages  of 
life,  computed   according  to  Mr.  Lee's  method,   the  true  values  of 
the  fame  annuity  for  the  fame  ages  computed  in  the  manner  above- 
explained  in  Prob.  II,  and  its  corollaries,  and  likewife  the  differences 
between  the  faid  erroneous  values  and  true  values,  in  an  adjoining 
column. 

In  page  202  fome  remarks  are  made  on  this  table  ;  and  in  the 
five  following  pages,  to  wit,  pages  203,   204,   205,  206,  and  207,. 
the  reafons  alledged  by  Mr.  Lee  in  fupport  of  his  method  of  de- 
termining the  values  of  life-annuities  are  ftated  in  his  own  word?, , 
and  examined,  and  the  fallacy,  or  infufficiency,  of  them  is  pointed 
out. 

From  this  account  of  what  lias  been  delivered  concerning  Mr. 
De  Moivre's  hypothefis  and  Mr.  Weyman  Lee's  erroneous  method 
of  valuing  life-annuities,  the  reader  muft  fee  that  all  the  lad  66 
pages,  from  page  142  to  page  207,  inclufively,  are  not  neceffary  to 
the  right  underftanding  of  the  true  method  of  computing  the  values 
of  life-annuities,  but  only  to  the  knowledge  of  the  mod  remarkable 
methods  and  opinions  that  have  been  adopted  for  this  purpofe  by 
writers  of  note.  And  therefore  fuch  of  my  readers  as  have  no  cu- 
riofity  for  this  hiftorical  kind  of  information,  will  do  well  to  pafs 
over  all  thefe  pages,  and  go  at  once  from  page  142  to  page  208. 
And  fuch  of  them  as  are  only  defirous  of  underftanding  the  right 
method  of  computing  the  values  of  thefe  annuities,  without  wifhing 
to  make  thefe  computations  familiar  to  them,  will  do  well  to  pals 
over  in  like  manner  the  foregoing  28  pages  from  the  end  of  page 
1 14  to  the  end  of  Art.  cxxiv  in  page  142, 

In 
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Li  page  208  I  return  to  the  more  ufeful  part  of  the  fubjecl,  to 
wit,  the  true  method  of  computing  the  values  of  life-annuities  ac- 
cording to  the  principles  of  Prob.  II,  and  its  corollaries,  and  have 
employed  that  and  the  five  following  pages,  to  wit,  pages  209, 
210,  211,  212,  and  213,  in  explaining  a  method  invented  by  the 
ingenious  Mr.  Morgan  above-mentioned  for  proving  tiie  truth  of  the 
computations  of  the  values  of  life-annuities,  (when  they  are  deduced 
one  from  the  other  in  a  regular  fucceffion  proceeding  from  the  older, 
lives  to  the  next  younger,)  as  fail  as  they  are  made.  This  method 
is  fo  fatisfadtory,  and  anfwers  the  purpofe,  for  which  it  was  invented, 
fo  compleatly,  that  nothing  further  need  be  wifhed  for  on  the  fub- 
jedt.  And  therefore  I  thought  it  would  be  proper,  not  only  to  ex- 
plain it  and  demonftrate  the  truth  of  it,  but  alfo  to  illuftrate  it  by 
a  number  of  examples.  This  is  done  in  Table  XI,  pages  214,  215, 
216,  and  217  j  in  which  table  all  the  values  of  a  life-annuity  of  one 
pound  a  year  for  every  different  age  of  life,  are  regularly  computed 
one  from  the  other  by  means  of  the  expreflion  given  by  Mr.  Mor- 
gan for  that  purpofe,  from  Monfieur  de  Parcieux's  table  of  the  pro- 
babilities of  the  duration  of  human  life,  upon  a  fuppoiition  that  the 
intereft  of  money  is  3-5  per  cent,  and  fet  down  in  the  fecond  column 
of  the  table  over  againft  the  correfponding  ages  in  the  firft  column, 
and  three  other  fets  of  numbers,  which  (according  to  this  laft-men- 
tioned  method  of  Mr.  Morgan,  that  is  explained  in  pages  208,  209, 
210,  21 1,  and  212,)  are  neceffary  to  prove  the  truth  of  the  former 
numbers,  (or  of  the  values  of  the  annuities  in  the  fecond  column,) 
are  fet  down  in  regular  order  in  a  third,  a  fourth,  and  a  fifth  column. 
Thefe  values  may  be  depended  upon,  as  exact  :  and  it  was  by 
means  of  this  table,  (which  carries  its  own  proofs  with  it)  that  I 
found  out  the  miftake  I  had  made  in  page  123,  where  the  value  of 
an  annuity  of  one  pound  a  year  for  a  life  of  the  age  of  41  years  is 
made  to  be  equal  to  £15.892,297,  inftead  of  /,'  1 5.847,705 ;  of 
which  miftake  and  its  confequences  I  have  already  faid  enough. 

Pages  221,  222,  223,  &c. ■ 232,  contain  twelve  tables 

of  the  values  of  a  life-annuity  of  one  pound  a  year  for  all  the  differ- 
ent ages  of  human  life,  from  the  age  of  3  years  to  the  age  of  93 
years,  accurately  computed  from  Monfieur  de  Parcieux's  table  of 
the  probabilities  of  the  duration  of  human  life,  according  to  the 
twelve  following  rates  of  intereft;  to  wit,  2  per  cent.  z\  per  cent. 
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3  per  cent,  37  per  cent.  4  per  cent.  \\  per  cent.  5  per  cent.  6  per 
cent.  7  per  cent.  8  per  cent.  9  per  cent,  and  10  per  cent.  This 
is  a  greater  variety  of  tables  of  the  values  of  life-annuities  than  has 
ever  yet  been  published.  And  I  will  add,  for  the  Satisfaction  of  my  read- 
ers, and  of  all  fuch  perlbns  as  (hall  be  inclined  to  make  ufe  of  thefe  table?, 
that  thefe  values  have,  all  of  them,  been  confirmed  by  the  computation 
of  thecorrefponding  proof  numbers,  in  themannerjuft  now  mentioned  j 
tho' it  has  not  been  thought  neceffary  to  infert  thofe  numbers  in  the  tables. 

Thefe  tables  are  all  computed  upon  a  fuppofition  that  the  annui- 
ties are  to  be  paid  only  once  in  every  year,  namely,  at  the  end  of 
every  new  compleat  year  after  the  purehafe  of  them.  But  it  more 
ufually  happens  that  life-annuities  are  made  payable  every  half-year, 
and  fometimes  even  every  quarter  of  a  year.  In  thefe  cafes  the  va- 
lues of  them  will  be  fomewhat  greater  than  when  they  are  payable 
only  at  the  end  of  every  year.  But  to  determine  exactly  how  much 
greater  the  values  of  them  will  be  in  thofe  cafes  than  when  they  are. 
paid  at  the  end  of  every  year,  (as  they  are  fuppofed  to  be  in  the  fore- 
going tables,)  is  a  difficult  and  intricate  queltion,  and  hardly  worth 
the  trouble  of  the  folution.  Yet,  for  the  fake  of  my  more  curious 
andinduflrious  readers,  I  have  taken  the  firft  of  thefe  cafes,  to  wit,  that 
of  annuities  paid  every  half-year,  into  confideration,  and  have  given  a 
folution  of  it  by  approximation,  which  I  find  to  agree,  in  therefultof  it, 
with  that  given  by  Mr.  Thomas  Simpfon,  in  his  doctrine  of  annui- 
ties ;  the  refult,  or  conclufion,  of  both  inveftigations  being,  "  that 
a  life-annuity  payable  half-yearly  is  worth  more  than  the  lame  an- 
nuity, when  payable  only  at  the  end  of  every  year,  by  fomewhat  lefs 
than  a  quarter  of  a  year's  purehafe."  The  investigation  of  this  ques- 
tion in  the  following  work  takes  up  no  lefs  than  27  pages,  to  wit, 

pages  233,   234,   235,  ccc. 259,  and  is  extremely  perplexing  and 

unentertaining.  Yet. I  do  not  know  how  to  make  it  lefs  fo.  I  therefore 
advife  the  generality  of  my  readers  to  pafs  it  over,  and  take  mine  and 
Mr.  Simpfon's  word  for  the  truth  of  the  conclufion  juft  now  mentioned, 
to  wit,  "that  the  difference  of  the  values  ofayearly  and  half-yearly  lifer 
annuity  is  lefs  than  a  quarter  of  a  year's  purehafe."  I  have  followed  this 
advice  myfelf  with  reflect  to  the  values  of  life-annuities  thatarepayable 
quarterly;  not  having  taken  the  trouble  of  investigating  the  laid  values, 
but  believing,  upon  the  authority  of  the  lame  Mr.  Thomas  Simpfon, 
that  thofe  annuities  are  worth  about  three  eighth  parts  of  a  year's  pur- 
ehafe more  than  thofe  which  are  paid  only  once  a  year,  or  one  eighth 
part  of  a  year's  purchale  more  than  thofe  that  are  payable  every  half- 
^ear.  From 
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From  the  fubjeft  of  the  above-mentioned  tedious  and  perplexing 
investigation,  I  was  led  to  another  inquiry,  that  bears  Tome  analogy 
to  it,  but  is  much  eafier  and  more  entertaining,  namely,  concerning 
the  limit  of"  the  fum  of  money  to  which  the  intereft  made  of  a  given 
fun;  of  money  in  a  year,  or  in  any  other  given  time,  may  be  made 
to  increafe,  by  increafing  the  number,  and  diminishing  the  lengths,, 
of  the  terms  for  which  the  money  is  lent,  fo  as  to  improve  the  money 
during  the  laid  given  time,  by  means  of  the  faid  repeated  loans,  at 
compound  intereft.     This  problem  and  its  corollaries  are  contained 

in  pages  260,  261,   262,  &c. 271.     And  I  imagine,   the  reader 

will  be  entertained  by  them.  The  conclufion  from  the  whole  is, 
that  the  advantages  that  may  be  made  by  lending  a  fum  of  money 
for  very  fmall  portions  of  a  year,  (as,  for  example,  for  52nd  parts,  or 
weeks,)  and  then  receiving  the  intereft  due  upon  it,  and  immediately 
lending  both  principal  and  intereft  at  the  fame  rate  of  intereft;  I 
fay,  the  advantages  that  may  be  made  by  this  method  of  proceeding 
above  the  interelt  that  will  arife  from  it  by  lending  it  at  once  for  the 
whole  year,  are  {o  very  fmall  as  not  to  be  worth  attending  to.  Thus,, 
for  example,  the  intereft  of  £  100  in  a  whole  year,  if  thus  lent  for 
onl)»  a  week  at  a  time,  at  the  intereft  of  5  per  cent,  per  annum,  will 
be  lefs  than  £  5.  2s.  bd.  or  will  exceed  the  intereft  of  it,  when  lent 
at  once  for  a  whole  year,  by  lefs  than  half  a  crown ;  and  the  utmoft 
poffible  increafe  of  this  intereft,  or,  to  fpeak  more  properly,  the 
limit  of  the  faid  increafe,  or  the  quantity  to  which  the  intereft  of  the 
faid  fum  of  money  approaches  continually,  and  to  which  it  may  be 
made  to  come  as  near  as  we  pleafe,  as  the  number  of  the  Short  terms, 
for  which  the  money  is  lent,  is  increafed  ad  infinitum,  is  only  £5.  2s. 
t\d.  together  with  the  158th  part  of  a  penny. 

In  pages  271,  272,  a  remarkable  analogy  is  pointed  out  between 
the  infinite  feries  that  had  been  found  in  pages  268,  269,  270,  for 
the  limit  of  the  increafe  of  a  fum  of  money  at  compound  intereft  in 
the  courfe  of  a  year,  and  a  certain  ordinate  of  a  logarithmick  curve. 

And  in  pages  272,  273,  274,  See. 278,  the  laid  infinite  feries, 

expreffing  the  faid  limit  of  the  increafe  of  a  fum  of  money  at  com- 
pound intereft,  is  further  confidered  and  explained. 

Pages  278,  279,  contain  a  fuggeftion  that  it  might  be  an  ufeful 
publick  meafure  for  the  government,  when  it  eftablifhes  annuities 
for  a  term  of  30  years,  to  enlarge  the  grant  of  fuch  annuities  to  the 
extent  of  the  lives  of  the  purchafers  of  them,    in  confequence  of 

fuch 
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fuch  an  additional  fum  of  money,  to  be  paid  by  tbe  faid  purchafers 
for  fuch  enlargement  of  their  intereft  in  the  faid  annuities,  as  fuch 
enlargement  may  be  fairly  worth.  Now  the  value  of  fuch  an  en- 
largement of  a  purchafer's  intereft  in  an  annuity  for  30  years  cer- 
tain is  evidently  the  value  of  a  remote  life-annuity  of  the  fame  an- 
nual amount  for  the  life  of  the  faid  purchafer,  to  commence  at  the 
expiration  of  the  faid  30  years.  And  therefore  in  pages  280,  281, 
282,  I  have  fhevvn  how  (without  having  recourfe  to  new  computa- 
tions upon  the  principles  delivered  in  Prob.  II.  and  itscorollaries) 
the  value  of  fuch  a  remote  life-annuity  may  eafily  be  derived  from 
that  of  an  immediate  life-annuity  for  the  life  of  the  fame  perfon, 
which,  if  the  intereft  of  money  is  fuppofed  to  be  either  2,  l\,  3, 
3I,  4,  4',  5,  6,  7,  8,  9,  or  ro  per  cent,  muft  be  contained  in 
one  of  the  preceeding  twelve  tables  of  the  values  of  life-annuities  in 

pages  221,   222,  223,  &c.  232.     And  then,  in  pages  283, 

284,  285,  286,  and  287,  I  have  inferted  four  tables  of  the  values 
of  fuch  remote  life-annuities,  computed  from  Monfieur  de  Parcieux's 
table  of  the  probabilities  of  the  duration  of  human  life,  at  the  four 
following  rates  of  intereft,  to  wit,  3!  per" cent.  4  per  cent.  41  per 
cent,  and  5  per  cent,  which  are  the  rates  that  are  molt  likely  to  be 
/adopted  in  the  eftablifbment  of  any  government  fecurities. 

In  this  part  of  the  work  I  have  digreffed  from  the  doctrine  of 
life-annuities,  (which  is  the  proper  fubject  of  it,)  to  make  fome  re- 
flections on  the  National  Debt,  and  the  moft  likely  methods  of  paying 
off  a  part  of  it.  'Thefe  reflections,  together  with  various  applications 
of  the  foregoing  doctrine  of  life-annuities  to  different  methods  which 
may  be  taken  for  fhortening  the  duration  of  this  enormous  debt,  by 
converting  a  part  of  the  perpetual  annuities  of  which  it  confifts,  into 
annuities  of  a  finite  duration,  fuch  as  life-annuities,  or  annuities  for 
terms  of  years  and  likewife  for  life,  and  the  like,)  extend  through 
no  lefs  than  102  pages,  namely,  from  page  287  to  page  389.  And 
after  this  very  long,  but,  I  hope,  not  ufelefs,  digrefiion,  I  have  re- 
printed a  very  valuable  pamphlet  on  the  fame  fubjedl  ot  the  National 
Debt,  that  was  written  by  Sir  Nathaniel  Gould,  a  merchant  of 
eminence,  and  a  Director  of  the  Bank,  in  the  reign  of  King  George 
the  \{u  Jt  was  firft  publifhed  in  the  year  1726,  and  went  through 
at  leaft  four  editions  :  and  Dr.  Price  has  told  us  in  his  Appeal  io  the 
Pubhck  ui  the  Subjecl  of  the  National  Debt,    that  he  lets  fo  high  a  ' 
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value  upon  it  that  he  wifhes  he  could  put  it  into  every  hand  in  the 
kingdom.  This  declaration  of  fo  eminent  a  writer  induced  me  firft 
to  perufe  it,  and,  afterwards,  finding  it  anfwer  the  high  character 
that  he  had  given  of  it,  to  cauie  it  to  be  reprinted.  And,  to  the  end 
that  gentlemen  may  be  able  to  procure  it  without  purchafing  this 
large  volume  upon  a  fubject  that  may  not  happen  to  intereft  them,  I 
have  caufed  an  additional  number  of  copies  of  this  pamphlet  to  be 
printed  off,  which  may  be  bought  feparately.  This  pamphlet  ends 
at  page  447.  And  in  the  following  pages  I  have  added  a  few  re- 
fledtions  connected  with  the  fubject  of  the  laid  pamphlet,  concerning 
the  expediency  of  an  equal  affeffment  of  the  land-tax.  Thefe  re- 
flections are  contained  in  pages  448,  449,  450,  451,  452,  453,  and 
454.  And  with  them  ends  every  thing  in  the  book  that  relates  to 
the  values  of  life-annuities  fox  Jingle  lives. 

In  pages  455,  456,  a  fhort  and  convenient,  algebraic,  expreffion 
is  given  of  the  value  of  an  annuity  of  one  pound  a  year  for  a  certain 
number  of  years,  depending  on  the  joint  continuance  of  two  lives  of 
given  ages ;  and  a  like  expreffion  is  given  for  the  value  of  fuch  an 
annuity  for  the  whole  of  the  joint  continuance  of  the  faid  lives  ; 
which  is  but  a  particular  cafe  of  the  former  expreffion.  And  in  pages 
457,  458,  459,  and  460,  examples  are  given  of  the  computation  of 
the  values  of  fuch  annuities,  depending  on  two  joint  lives,  by  means 
of  the  faid  exprelTions. 

In  pages  460,  461,  a  like  fhort  and  general,  algebraic,  expreffion 
is  given  for  the  value  of  a  remote  annuity  of  one  pound  a  year  de- 
pending on  the  joint  continuance  of  two  lives  of  given  ages  ;  and  in 
pages  462,  463,  464,  an  example  is  given  of  the  computation  of 
the  value  of  fuch  a  remote  annuity  by  means  of  the  faid  ex- 
preffion. 

Then,  in  pages  465,  466,  467,  and  468,  I  have  fet  forth  and 
explained  another  very  ufeful  method,  v/ith  which  we  have  been 
favoured  by  the  before-mentioned  Mr.  Morgan,  in  his  DoSlrine  of 
Annuities  and  Ajfurances  on  Lives ;  by  which  the  computations  of  the 
values  of  an  annuity  for  two  joint  lives  are  as  much  facilitated  as 
the  computations  of  the  values  of  annuities  for  fingle  lives  are  by 
his  former  method,  which  is  mentioned  and  explained  in  the  fore- 
going 
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going  part  of  this  work,  in  pages  109,  1 10,  11 1,  and  112.  For 
by  it  we  are  enabled  to  deduce  with  great  eafe  (by  an  exprefiion  fiini- 
lar  to  that  obtained  in  Art.  109,  no,  111,  and  112,)  the  value  of 
an  annuity  of  one  pound  per  annum  for  the  joint  continuance  of  any 
two  lives  whatever,  from  the  value  of  the  fame  annuity  for  the  joint 
continuance  of  two  lives  that  are  refpeciively  older  than  the  two 
former  lives  by  one  year  ;  fo  that  a  whole  table  of  the  values  of  fuch  an 
annuity  for  two  lives,  that  differ  from  each  other  by  any  given  number 
of  years,  may  be  computed  with  almoft  as  little  labour  as  the  two 
youngeft  lives  pofiible  that  differ  by  the  fame  number  of  years. 
Thus,  for  example,  if  the  difference  of  the  ages  is  30  years,  it  will 
be  almoft  as  eafy,  by  means  of  this  expreffion  of  Mr.  Morgan,  to 
compute  a  whole  table  of  the  values  of  an  annuity  of  one  pound  a 
year  for  the  joint  continuance  of  two  lives  of  the  ages  of  93  years  and 
63  years,  92  years  and  62  years,  91  years  and  61  years,  90  years  and  60 
years,  and  fo  on  up  to  the  ages  of  33  years  and  3  years,  as  to  compute 
the  value  of  a  fingle  annuity  of  1  /.  a  year  for  the  joint  continuance  of 
the  laid  laft  two  lives,  which  are  of  the  ages  of  33  years  and  3  years. 
The  great  ufefulnefs  of  fuch  a  method  in  facilitating  the  bufmefs  of 
computing  compleat  tables  of  the  values  of  annuities  for  tv/o  joint 
lives,  need  not  be  pointed  out.  I  have  therefore  not  only  ftated  it, 
and  demonftrated  the  truth  of  it,  in  the  fulleft  and  cleareft  manner 
I  was  able,  in  pages  464,  465,  466,  and  467,  but  have  afterwards 
illuftrated  it  by  a  great  number  of  examples  in  pages  468,  469,  470, 
471,  472,  473,  474,  and  475  ;  fo  that  I  doubt  not  the  attentive 
reader  will  have  no  difficulty  in  making  himfelf  compleatly  mailer 
of  it. 

This  method  of  Mr.  Morgan  for  computing  the  values  of  annui- 
ties for  two  joint  lives  one  from  another,  proceeding  from  the  older 
lives  to  the  younger,  is  evidently  liable  to  the  fame  inconvenience  as 
his  method  of  computing  the  values  of  annuities  for  lingle  lives  one 
from  another,  proceeding  likewife  from  the  older  lives  to  the  youn- 
ger ;  namely,  that  when  an  error  has  once  crept  into  the  calculation 
of  the  value  of  any  one  of  the  annuities,  it  will  affe-cT:  thofe  of  all 
the  remaining  ones,  that  relate  to  younger  lives.  But  Mr.  Morgan 
has  provided  a  fimilar  and  a  very  compleat  remedy  for  this  inconve- 
nience in  both  cafes,  by  Chewing  us  how,  by  a  certain  counter-cal- 
culation accompanying  that  of  the.  values  of  the  annuities  themfelves, 

we 
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we  mny  constantly  verify  thofe  values  as  fad  as  we  obtain  them.  This 
remedy  in  the  cafe  of  annuities  for  (ingle  lives  I  have  defcribed  and 
demonftrated  in  pages  209,  2ro,  211,  212,  and  213,  as  has  been 
already  mentioned.  And  here,  in  pages  476,  477,  478,  479,  48c, 
&c. 487,  I  have  explained  and  illuftrated  by  examples  the  me- 
thod prefcribed  by  Mr.  Morgan  for  effecting  the  fame  purpofe  in  the 
cafe  oC  annuities  for  two  joint  lives.  And  in  pages  488,  489,  I  have 
inferred  a  table,  to  wit,  Table  XXVIII,  containing  the  values  of  an 
annuity  of  one  pound  a  year  for  the  joint  lives  of  two  perfons  of  the 
ages  of  94  years  and  84  year?,  93  years  and  83  years,  92  years  and 
and  82  years,  91  years  and  81  years,  90  years  and  80  years,  and  the 
ten  next  younger  ages,  up  to  thofe  of  80  years  and  70  years,  com- 
puted one  from  the  other  by  the  above-mentioned  expreffion  of 
Mr.  Morgan,  which  is  explained  and  illuftrated  in  pages  464,  465, 

Sec. 475;  a°d  containing  likewife,  in  three  adjoining  columns, 

to  wit,  in  columns  3d,  4th,  and  5th,  the  proof-numbers  which  the 
faid  laft-mentioned  method  of  Mr.  Morgan  for  confirming  his  cal- 
culations of  the  faid  values,  and  which  is  explained  and  iiluftrated 

in  pages  476,  477,  &c. 487,    directs  us   to  compute :    which 

proof-numbers  manifeftly  confirm  the  values  of  the  annuities  fet 
down  in  the  foregoing,  or  third,  column;  fo  that  no  doubt  can  be 
entertained  of  the  truth  of  the  faid  values. 

And  thus,  by  the  help  of  Mr.  Morgan's  excellent  methods,  the 
computation  of  a  table  of  the  values  of  annuities  for  two  joint  lives, 
whole  ages  differ  by  the  fame  number  of  years,  is  rendered  as  eaiily 
practicable,  and  as  little  liable  to  error,  as  that  of  a  table  of  the  va- 
lues of  annuities  for  fingle  lives. 

But  it  is  evident  that  the  number  of  the  differences  that  may  be 
fuppofed  to  fubfift  between  the  ages  of  two  perfons  is  fo  great  that  it 
is  almofl  impoffible  to  compute  tables  enough  to  exhibit  the  values 
of  an  annuity  of  one  pound  a  year  for  two  joint  lives  of  all  the  dif- 
ferent ages  that  may  be  taken.  For  this  would  require,  at  one  rate 
of  intereft  only,  no  fewer  than  94  different  tables,  to  wit,  a  table  for 
two  perfons  whofe  ages  differ  by  93  years,  another  for  two  perfons 
whole  ages  differ  by  92  years,  a  third  for  two  perfons  whofe  ages  dif- 
fer by  91  years,  a  fourth  for  two  perfons  whofe  ages  differ  by  90 
years,  and  fo  on  till  we  come  to  two  perfons  of  the  fame  age.     And 
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confequently,  for  the  twelve  different  rates  of  intereft  above-men- 
tioned, to  wit,  2  per  cent.  z\  per  cent.  3  per  cent.  3-7  per  cent. 
4  per  cent.  a\  per  cent.  5  per  cent.  6  per  cent.  7  per  cent.  8  per 
cent.  9  per  cent,  and  \o  percent,  it  would  require  twelve  times  94, 
or  near  iaco,  fuch  tables:  which  it  will,  probably,  never  be  thought 
worth  while  to  caufe  to  be  computed.  With  refpecl  therefore  to  the 
values  of  annuities  for  two  joint  lives,  and  frill  more  with  refpect  to 
thole  of  annuities  for  three  joint  lives,  (the  varieties  of  which  are 
fHll  greater,  and  in  a  prodigious  degree,  than  thofe  of  annuities  for 
two  joint  lives,)  we  muff  be  contented  with  a  few  tables  accurately 
computed  by  the  methods  above-mentioned,  for  lives  whofe  ages 
differ  by  only  a  moderate  number  of  differences,  far  fhort  of  all  the 
differences  poflible ;  and  we  mult  have  recourfe  to  methods  of  ap- 
proximation for  determining  the  values  of  fuch  of  thefe  annuities  as 
the  tables  we  are  poffeffed  of  do  not  exhibit.  It  is,  however,  defife- 
able  to  have  as  many  tables  of  the  values  of  annuities  for  two  joint 
lives  accurately  computed,  as  can  be  conveniently  procured.  And  I 
think  we  have  fome  reafon  to  be  furprized  that  fo  few  tables  of  this 
kind  have  hitherto  been  publifhed.  To  fupply  this  defect  in  fome 
degree  1  have  procured  ten  different  tables  of  the  values  of  a  life- 
annuity  of  one  pound  a  year  for  two  joint  lives  to  be  accurately  com- 
puted from  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the 
duration  of  human  life,  upon  a  fuppofition  that  the  intereft.  of  mo- 
ney is  3-I  per  cent,  to  wit,  one  table  for  two  lives  of  the  fame  age, 
another  for  two  lives  whofe  ages  differ  by  five  years,  a  third  for  two 
lives  whofe  ages  differ  by  10  years,  and  a  fourth,  fifth,  fixth,  feventh, 
eighth,  ninth,  and  tenth,  for  two  lives  whofe  ages  differ  by  20  years, 
30  years,    40  years,    50  years,    60  years,   70  years,    and   80  years. 

Thefe  tables  are  contained  in  pages  492,  493,  494,.  &c. 501  ; 

and  in  page  502  is  given  the  value  of  an  annuity  of  one  pound  a  year 
for  two  joint  lives  of  the  ages  of  93  years  and  3  years;  which  is' the 
only  annuity  that  is  poffible,  according  to  Monfieur  de  Parcieux's 
table  of  the  probabilities  of  life,  with  a  difference  of  90  years  between 
the  ages. 

After  thefe  tables,  and  a  few  remarks  upon  the  difficulty  of  pro- 
curing compleat  fets  of  the  values  of  all  poflible  annuities  for  two 
joint  lives,  which  make  the  fubjedl  of  Art.  ccccx  in  pages  502,  503, 
i  have  fhewn  how,  by  a  certain  method  of  interpolation  between  the 

values 
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values  of  fuch  annuities  for  two  joint  lives  as  are  contained  in  the 
foregoing  tables,  we  may  derive  very  ufeful  approximations  to  the 
values  of  other  annuities  For  two  joint  lives  that  are  not  contained  in 
them,  at  the  fame  intereft  of  3 '?  per  cent.  This  method  of  interpo- 
lation  is  defcribed  and  illuftrated  by  examples  in  pages  503,   504, 

C05,   506,  occ. 512.     And  the  degree  of  exaflnefs  with  which 

the  numbers  obtained  by  this  method  of  interpolation,  approach  to, 
or  exhibit,  the  true  values  of  the  annuities  fought  by  them,  is  in- 
quired into  and  fhewn  in  pages  512,   513,   514,  &c. 518.     And 

by  thole  means  the  reader  is  tolerably  well  enabled  to  find  the  value 
of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  any 
ages,  when  the  intereft  of  money  is  3!  per  cent. 

I  have  then  added  the  like  number  of  tables  of  the  values  of  an 
annuity  of  one  pound  a  year  for  two  joint  lives,  computed  likewife 
from  Monfieur  de  Parcieux's  table  of  the  probabilities  of  life,  when 
the  intereft  of  money  is  4I  per  cent.     Thefe  tables  are  contained  in 

pages  5  1 9,  520,  521,  522,  &c. 52S  ;   and  they  exhibit  the  values 

of  the  laid  annuity  of  one  pound  a  year  for  two  joint  lives,  when  the 
ages  of  the  lives  are  equal,  and  when  the  differences  of  the  faid  ages 
are  (as  before)  5  years,  10  years,  20  years,  30  years,  40  years, 
50  years,  60  years,  70  years,  and  80  years.  And  in  Art.  ccccxxxni, 
page  529,  is  added  the  value  of  the  faid  annuity  of  one  pound  a  year 
for  two  joint  lives  of  the  ages  of  93  years  and  3  years,  which  is  the 
only  annuity  that  can  be  fuppofed,  according  to  Monfieur  de  Par- 
cieux's table  of  the  probabilities  of  life,  for  two  lives  whole  ages 
differ  from  each  other  by  90  years. 

By  the  help  of  this  fecond  fet  of  tables,  and  the  method  of  in- 
terpolation before  explained,  the  reader  is  tolerably  well  enabled  to 
find  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  two  lives  of  any  ages  whatfoever,  when  the  intereft  of 
money  is  4-?  per  cent. 

After  this  fecond  fet  of  tables  of  the  values  of  annuities  for  two 
joint  lives,  which  relates  to  the  rate  of  4-5-  per  cent.  I  have  endea- 
voured to  extend  the  ufe  of  thefe  two  fets  of  tables,  which  relate  to 
the  rates  of  3^  and  4!  per  cent,  to  the  determination  of  the  values 
of  annuities  for  the  lame  lives  at  the  contiguous  rates  of  intereft  of 

d  2  3  per 
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3  per  cent.  4  per  cent,  and  5  per  cent.  This  is  done  by  a  method 
of  proceeding  not  very  different  from  that  of  the  foregoing  method 
of  interpolation,  and  which  may  be  called  The  method  of  interpolation 
end  continuation.     This  method  is  defcribed  and  explained  in  pages 

53P>.53/»  532-  .  And  in  Pages  532>  53"3»  534>  && 539>  a« 

enquiry  is  made  into  the  degree  of  exacfnefs  to  which  this  method 
exhibits  the  values  fought  by  it. 

Thefe  methods  of  interpolation  and  interpolation  and  continuation; 
will  only  enable  us  to  find  near  values  of  life-annuities  for  two  joint 
lives  at  the  fame  rates  of  intereft  as  thofe  which  are  computed  in  the 
two  foregoing  tables,  to  wit,  the  rates  of  3!  per  cent,  and  /\.\  per 
cent,  and  the  three  neareft  rates  of  intereft  to  them,  and  which  dif- 
fer from  them  by  only  \  per  cent,  to  wit,  3  per  cent.  4  per  cent, 
and  5  per  cent.  In  other  rates  of  intereft,  that  differ  more  confix 
derably  from  fhofe  at  which  the  tables  are  computed,  it  feems  ne- 
ceifary  to  have  recourfe  to  fome  other  method  of  approximating  to 
the  values  of  thefe  annuities,  that  has   no  relation  to  thofe  tables. 

This  I  have  endeavoured  to  do  in  pages  540,   541,  &c. 546  j 

in  which  I  have  given  an  expreffion  of  the  value  of  an  annuity  of 
one  pound  a  year  for  two  joint  lives,  which  I  conceive  to  be,  in  moft 
cafes,  a  tolerable  approximation  to  the  true  value  of  fuch  annuity, 
and  which  may  be  applied  with  an  equal  probability  of  fuccefs  in  all 
the  different  rates  of  intereft.  This  expreffion  of  the  value  of  fuch 
an  annuity  for  two  joint  lives  is  derived,  by  conjectural,  but  proba- 
ble, reafonings,  from  the  value  of  the  like  annuity  for  the  older  of. 
the  two  fingle  lives  ;  which  latter  value  will,  if  the  intereft  of  mo- 
ney is  either  2  per  cent,  or  z\  per  cent,  or  3  per  cent,  or  3!  per 
cent,  or  4  per  cent,  or  4!  per  cent,  or  5  per  cent,  or  6  per  cent. 
7  per  cent.  8  per  cent.  9  percent,  or  10  per  cent,  be  contained  ii> 
one  of  the  twelve  tables  of  the  values  of  annuities  for  fingle  lives  in 

pages  221,  222,  223,   224,  &c. 232.     And  by  this  means  the 

laid  twelve  tables  of  the  values  of  annuities  for  fingle  lives  are  ren- 
dered fubfervient  to  the  purpofe  of  finding  the  values  of  the  like 
annuities  for  two  joint  lives :  which  feems  to  be  a  very  convenient 
and  ufeful  principle  to  proceed  upon  in  the  valuation  of  thefe  latten 
annuities,  and  of  other  annuities  for  more  than  two  lives,  which  are 
it  111  more  numerous  and  complicated ;  provided  the  values  of  annui- 
ties for  joint  lives  found  by  this  method  approach  tolerably  near  to 

their 


PREFACE.  xxor 

their  true  values.  But,  whether  they  do,  or  not,  approach  thus  nearly 
to  the  faid  true  values,  can  only  be  determined  by  trying  them 
in  a  few  cafes,  in  which  the  true  values  have  been  actually  compu- 
ted, and  comparing  them  with  the  faid  true  values.  This  inquiry 
is  made,  with  refpect  to  the  above-mentioned  expreffion  of  the  near 
value  of  an  annuity  of  one  pound  a  year  for  two  joint  lives  (given  in 

pages  540,   541,  &c. 546,)  in  pages  546,   547,   548,  &c.  

550,  by  applying  the  faid  expreffion  in  a  variety  of  examples  to  the 
investigation  of  near  values  of  fome  of  the  annuities  which  are  con- 
tained in  the  two  foregoing  fets  of  tables,  and  comparing  the  near 
values  thereby  obtained  with  the  true  values  of  the  fame  annuities 
fet  down  in  the  faid  tables :  and  the  refults  of  this  comparifon  are  fet 
down  in  a  table  in  pages  557  and  558.  Thefe  refults  fugged:  a  cor- 
rection of  the  aforefaid  expreffion  (given  in  pages  540,  541,  &c.  — — ■ 

546,)  by  multiplying  it  into  the  fraction  • — i,     which    makes    the 

100 

faid  expreffion  approach  (in  mo  ft  cafes)  confiderably  nearer  than  before 
to  the  true  values  of  the  annuities  fought  by  it.  The  refults  of  the 
comparifon  of  the  near  values,  ariiing  from  this  corrected  expreffion, 
with  the  true  values  of  the  fame  annuities,  are  fet  down  in  another 
table  in  pages  558,  559,  and  560.  And  in  pages  560,  561,  are- 
mark  is  made  on  the  faid  laft  table,  in  which  the  laid  corrected  ex- 

~  .       f      104        P1       g  x  P1  —  b  x  P' 

predion,  to  wit,  A  x  — z  x   -  -  x  - = ; — —-•>  is  finally  re- 

1 00        P       g  x  Pl  —  h  x  Pil  J 

commended  as  a  tolerably  exact  method  of  obtaining  a  near  value 
of  an  annuity  of  one  pound  a  year  for  two  joint  lives,  when  the  in- 
tereft  of  money  is  either  lefs  than  3  per  cent,  or  greater  than  5  per 
cent,  and  the  before-mentioned  methods  of  interpolation,  and  interpo- 
lation and  continuation  confequently  cannot  be  applied. 

The  remaining  part  of  the  book  relates  to  the  values  of  annuities- 
depending  on  three  lives.  In  Art.  cccclxxi,  pages  561,  562,  563, 
a  fhort  and  convenient,  algebr'aick,  expreffion  is  given  of  the  value 
of  an  annuity  of  one  pound  a  year  for  a  given  number  of  years,  pro- 
vided three  lives  of  given  ages  fhall  all  continue  fo  long  in  being- 
which  expreffion,  whenever  the  faid  given  number  of  years  is  equal 
to  the  greateft  poffible  number  of  years  during  which  the  oldeft  of  the 
three  lives  can  be  extended,  will  become  the  expreffion  of  the  value 
of,  luch  an  annuity  during  the  whole  joint  continuance  of  the  three 

lives, . 


XXX 
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lives.  And  in  Art.  cccclxxiii,  pages  564,  565,  566,  an  example 
is  given  of  the  computation  of  the  value  of  fuch  an  annuity  for  the 
joint  continuance  of  three  lives  of  the  ages  of  75  years,  80  years, 
and  85  years,  by  means  of  the  laid  expreffion.  But,  as  the  compu- 
tation of  thefc  values  of  annuities  for  three  joint  lives  occafionally, 
or  as  we  want  them,  by  means  of  the  aforefaid  expreffion,  in  the 
manner  exemplified  in  Art.  cccclxxiii,  is  in  mod  cafes,  and 
efpecially  when  the  lives  are  all  young,  extremely  tedious;  —  and  the 
immenfe  variety  of  combinations  with  each  other,  which  the  ages  of 
three  different  lives  will  admit  of,    makes  it  almoit  impoffible  to 

compute  any  competent  numbers  of   thefe    values ; it   is   ftill 

more  neceffary  than  in  the  cafe  of  annuities  for  two  joint  lives,  to 
have  recourfe  to  a  fhorter,  though  lefs  accurate,  method  of  com- 
puting them.  With  this  view  I  have  endeavoured  to  find  a  method 
of  deriving  the  value  of  an  annuity  of  one  pound  a  year  for  three 
joint  lives  of  given  ages  from  the  value  of  the  fame  annuity  for  the 
joint  continuance  of  the  two  older  of  the  faid  lives,  which  I  have 
fuppofed  to  be  either  contained  in  fome  of  the  tables  that  have 
been  computed  for  two  joint  lives,  or  to  be  derivable  from 
thofe  tables  by  the  above-mentioned  methods  of  Interpolation  and 
Interpolation  and  Continuation,  or  to  be  obtainable  by  means  of  the 
corrected  expreffion  recommended  for  this  purpofe  in  pages  560, 
561.  And  I  have  fucceeded  in  fome  degree,  (though  not  fo  well  as 
I  could  wifh,)  in  this  endeavour,  having  found  an  expreffion  for  the 
value  of  fuch  an  annuity  for  three  joint  lives,  which  exhibits  the  faid 
value,  for  the  moft  part,  within  lei's  than  a  2otn  part  of  the  truth. 
The  method  in  which  this  expreffion  is  obtained,  is  explained  in  pages 
568,  569,  and  570.  And  the  following  twenty  pages,  to  page  590, 
are  employed  in  making  a  variety  of  trials  of  the  degree  of  exaclnefs 
with  which  this  expreffion  exhibits  the  values  of  annuities  for  three 
joint  lives,  by  comparing  the  values  of  fuch  annuities,  obtained  by 
means  of  the  faid  expreffion,  with  the  values  of  the  fame  annuities 
accurately  computed,  as  they  are  contained  in  certain  tables  of  Mr. 
Morgan  and  Dr.  Price.  From  all  thefe  trials,  taken  together,  I  have 
ventured  to  conclude  in  Art.  ccccxcv,  page  590,  that  it  feems  rea- 
fonable  to  conjecture  that  the  faid  expreffion  given  in  pages  568,  569, 

and  570,  to  wit,  B  /•   -p-    x   ;  x  pi   —j^-j^?    wjl1  always  Sive 
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us  a  tolerable  approximation  to  the  true  value  of  an  annuity  of  one 
pound  a  year  for  three  joint  lives  of  any  ages  whatsoever* 

In  pages  590,  591,  592,  another  method  of  approximating  to 
the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
of  thr>:e  lives  of  given  ages»  is  delivered;  which  was  published,  and, 
I  prefurne,  invented,  by  the  late  very  learned  mathematician,  Mr. 
Thomas  Simpfon,  of  Woolwich.  And  in  pages  592,  593,  an  ex- 
ample is  given  of  the  computation  of  the  value  of  fuch  an  annuity 
by  this  method  in  the  cafe  of  three  equal  joint  lives,  all  of  the  age 
of  60  years  :  and  the  near  value  of  the  faid  annuity,  obtained  by  this 
computation,  is  found  to  be  fomewhat  nearer  than  the  near  value  of 

£  Pl 

the  fame  annuity  refulting  from  the  former  expreflion,  B    X    —     x 


g  x  P'  —  h  X  Pi 

g  x  P<  —  b  x  W1' 


to  the   true  value  of  that   annuity.     And  in  the 


following  five  pages,  to  wit,   594,  595,  596,  597,   and  598,  further 

trials  are  made  of  the  exadtnefs  of  this  method  of  Mr.  Simpfon; 

from  all  which  it  is  concluded  in  page  599,   that  the  faid  method  of 

Mr.  Simpfon  is,  for  the  molt  part,   more  exact,  as  well  as  always 

much  fhorter  and  eafier  to  pradtice,  than   the  other  approximation, 

£         Pl  ?  *  Pl  —  b  x  P' 

by  means  of  the  expreflion    B  x       -     x     - — T — — ->     and 

J  l  P  g*  P  —  h  x  P 

upon   the  whole,  deferves  to  be  preferred  to  it.     Yet,  as  there  are 

now  and  then  fome  inftances  in  which  the  other  method,  by  means 

£  P1  rr  X  P1   —  b  X  P1 

of  the  expreflion  B  X  -=r-    x j^ ; — 7^?    comes  nearer  to 

1  P         gx  P   —  h  x  P 

the  truth  than  this  method  of  Mr.  Simpfon,  I  think  it  is  convenient 

to  be  poflefied  of  both  methods,  to  the  end  that  in  doubtful  cafes  we 

may  refort  to  one  of  them  as  a  kind  of  confirmation  of  the  refult 

obtained  by  the  other,  to  a  certain  degree  of  exaclnefs. 

In  Art.  cccccx,  page  599,  it  is  obferved,  that,  in  all  the  trials 
of  Mr.  Simpfon's  approximation  to  the  values  of  annuities  for  three 
joint  lives,  which  have  been  made  in  the  preceeding  pages,  the  dif- 
ferences of  the  near  values  thereby  obtained,  from  the  true  values"  of 
the  fame  annuities,  reflectively,  ieldom  exceed  an  eighth  part  of  a 

year's 
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year's  annuity  :  which  is  a  fufficient  degree  of  exaclnefs  for  all  practi- 
cal purpofes,  and  confequently  is  a  great  recommendation  of  the 
laid  method. 

The  five  remaining  pages  of  the  book,  to  wit,  pages  600,  60  r, 
602,  603,  604,  relate  to  the  values  of  annuities  for  the  longeft  of 
two,  or  three,  lives  of  given  ages.  As  it  has  been  fhewn  in  the 
former  part  of  this  work,  in  the  4th  and  1  1th  corollaries  to  Prob.  IV, 
that  the  values  of  all  annuities  of  this  kind  may  be  derived  from  thofe 
of  the  fame  annuities  for  the  fame  lives  taken  fingly  and  jointly,  it  is 
ihewn  that,  if  there  be  three  lives  of  different  ages,  and  A  be  put 
for  the  value  of  an  annuity  of  one  pound  a  year  for  the  youngeft  life, 
and  B  for  the  value  of  a  like  annuity  for  the  middle  life,  and  C  for 
the  value  of  a  like  annuity  for  the  oldeft  life;  and  AB  be  put  for 
the  value  of  a  like  annuity  for  the  joint  continuance  of  the  firft,  or 
youngeft;  life,  and  the  middle  life,  and  AC  for  the  value  of  the  like 
annuity  for  the  joint  continuance  of  the  firft,  or  youngeft  life,  and 
the  oldeft  life,  and  BC  for  the  value  of  a  like  annuity  for  the  joint 
continuance  of  the  middle  life  and  the  youngeft  life  ;  and  ABC 
be  put  for  the  value  of  a  like  annuity  for  the  joint  continuance  of 
all  the  three  lives  ;  I  fay,  it  is  fhewn  that,  if  this  notation  be  ufed, 
the  value  of  a  like  annuity  of  one  pound  a  year  for  the  longeft  of  the 
firft  and  fecond  lives  will  be  equal  to  A -f-  B  —  AB,  and  the  value 
of  a  like  annuity  for  the  longeft  of  all  the  three  lives  will  be  equal 
to  A  ±  B  -\-C  -\-ABC—  AB  —  AC  —  BC,    or  A  +  B  +  C 

—  AB  —  AC  —  BC-\-  ABC.  Then,  in  Art.  cccccxn,  pages 
601,  602,  an  example  is  given  of  die  computation  of  the  value  of 
an  annuity  of  one  pound  a  year  for  the  longeft  of  two  lives  of  the 

ages  of  20  years  and  30  years,  by  means  of  the  expreffion  A-\-B • 

AB;  and  in  Art.  dxiii,  pages  602,  603,  604,  an  example  is  given 
of  the  computation  of  a  like  annuity  of  one  pound  a  year  for  the 
longeft  of  three  lives  of  the  ages  of  20  years,  30  years,  and  40 
years,    by    means    of  the   expreffion  A  -f-  B  +  C  —  AB  —  AC 

—  BC  +  ABC.  After  which  example  this  treatife  on  life-annui- 
ties is  concluded  in  page  604. 


The 
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The  Appendix  to  this  treatife  on  Life-annuities  confifts  of  the. 
abovementioned  Bill  for  ejlablifhing  Life-annuities  in  Parifhes,  which 
the  late  Mr.  Dowdefwell  brought  into  the  Houfe  of  Commons  in 
the  year  1J72>  together  with  the  two  tables  of  the  values  of  life- 
annuities,  at  the  intereft  of  3  per  cent,  for  the  ufe  of  parifhes  in 
London  and  in  the  country,  which  Sir  George  Savi/e  procured  to  be 
computed,  under  the  infpe&ion  of  Dr.  Price,  for  the  purpofes  of, 
the  laid  bill,  and  which  were  confidered  as  a  part  of  it.  The  rea- 
fons  for  reprinting  thefe  tables  and  the  bill  to  which  they  refer,  are- 
ftated  in  page  605, 


A'  List  of  ERRATA,  to  be  corre&ed  in  the  following  Work,  and 
of  fome  Amendments  to  be  added  to  it. 

In  page  30,  line  5th,  inftead  of  "£.2612"  read  "£.2696  ". 

In  page  31,  line  5th,  in  lie  ad  of  "£3.7212,  or  £3.  14s.  5*/."  read  "£3.7296, 
or  Li'   »+»■  7d" 

In  the  fame  page,  line  8t!l,  inftead  of  "£2612"  read  "£.2696"  •, 
and  in  line  9th,  inftead  of  "£.7814"  read  c'£  7H98  "  ; 
and  in  line  11th,  inftead  of  "£3.7212"  read  "£^-7296"  j 
and  in  line  13th,  inftead  of  "£.7814"  read  "£.7898". 

In  page  32,    dele  the  note  at  the  end  of  Art.   xxxm,  beginning  thus,, 
N.B.  This  refult  is  greater,  and  containing  fix  lines. 

In  page  34,  line  4th,  inftead  of  "£.2612"  read  "£.2696"; 
and  line  14th,  inftead  of  '£.8650"  read  "£.8734"; 

In  page  48,,  Art.  xux,  line  3d,  after  the  word  "annuity"  infert  the- words 
"  of  one  pound  a  year." 

Ib  page  96,  line  4th,  dele  the  comma  after  the  word  "as". 

e  la 
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In  paje  107,  Art.  xcvi,  lines  8th  and  9th,  inftead  of  the  words  "  almoft 
one  half  a  year's  payment,  and  confequently  would  be  worth  more 
than  2  1  years  purchafe,"  read  thefe  words,  "  about  one  half  of  one 
of  thofe  half-yearly  payments,  or  a  quarter  of  a  year's  annuity,  and 
confequently  would  be  worth  very  nearly  21  years  purchafe." 

"      r  £  £ 

In  page  123,  the  lafl  line,  inftead  of     7-   x    16.448,528=)     15.892, 

"    "1    '  £  £ 

297,  or  £15.  ij's.  icd."  read     ^jg    x     16.402,375  =)   15.S47*. 

705,  or  £15.  1  6s.  a\d. 

In  page  136,  line  2nd,  after  the  words  "one  pound"  infert  the  words 
"  a  year.  " 

In  page  137,  line  7th,  after  the  words  "one  pound"  infert  the  words. 
"  a  year.  " 

line    18th,   after   the   word  "pence"  place  a  fern  icolon  ;  and 

add  thefe  words,  "which  does  not  differ  greatly  from  2  pence,  3 
pence,  farthing,  and  3  pence,  half-penny,  which  are  the  differences 
of  the  four  next  preceeding  differences." 


In  page  159,  line  5,Vl,  inftead  of  x 


r»  x  r  —  1 


read 


r»  x  r  —  1 

In  page  161,  Art.  cxli,  line  i'\  inftead  of  "«"  read   "a"; 

and  in  line  6th,  or  the  line  at  the   bottom  of  the  page,   inftead  of 
"  equal  to  a  "  read  "  equal  to  0". 

n  —  r 

In  page  16S  the  operation  of  the  algebraic  divifion  of  the  feries   —  — 


1  1  i 

;;r         »r*         nr 


-,-  —  &c. ; by  r  —  1   might    have   been 


let  forth  more  fully  by  inferring  the  lafl:  term  of  it,  to  wit,  —    ■ „ 

after  the  &c.  and  at  the  fame  time  inferting  the  correfponding  terms 
in  the  quotient  and  in  the  feries  of  fucceffive  dividends.  If  this  had 
been  done,  (which,  perhaps,  it  would  have  been  better  to  doj  the 
whole  operation  would  have  been  as  follows. 
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or   -4-   — 


* 


* 


in  page  216,  in  the  fifth  column  of  numbers,  the  22nd  number,  4,697,002, 
inftead  of  a  comma  place  a  full  flop  "  .  "  after  the  highcft  figure,  4! 

In  page  225,  Table  XVI,  in  the  fourth  column  of  numbers,  in  the  firft, 
the  eighth,  and  the  fifteenth  numbers,  which  anfwer  to  the  ages  of 
34  years,  41  years,  and  48  years,  place  full  Hops,  "  .  "  "  .'"  and 
"."  after  the  two  higheft  figures,  16,  14,  and  13,  of  thofe  num- 
bers refpedively. 

In  page  240,   line  4th,    after  the  &c.  infert  thefe  words,  "  and  with  r\  X 


iP 


X  • 


£ 


£ 


«c  >> 


And  in  line  5th,  inftead  of       — „        read       -jc 
J  2P  P 

£ 
And  in  line  7th,  inftead  of     rE_N+l     read     r£  x -pX  r£_A+|. 

And 
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And  in  lines  8th  and  9th,  after  "  -J-   jf   ~\*  &c."  read  as  foltowsj 

'7   *   V  +  r*  +  TP  x  the  term    r£-^+»  =  (lf  we  neS* 

i 

led  this  laft  quantity  r\  x  ■— 5  x  ■  £-Ar ,  t*    on  account  of  its  ex- 
treme fmallnefs)  &c."  as  in  the  book. 

In  page  300,   line  5th  from  the  bottom,   inftead  of  "  this  third  method " 
read  "  this  fourth  method  ". 

"  1000,0000  "  "  1000,000  " 

In  page  302,   line  20th,  inftead  of      ~J^7T       read      li^p"* 

In  page  368,  the  laft  line,  in  the  number  .£4,71 1,195,1609,    place  a   full 
flop  before  the  four  laft  figures,  thus,  4,711,195.1609. 

In  page  502,  line  6th,  after  the  words,  "  by  90  years, ."  infert  thefe  words,. 
"  for  the  joint  continuance  of  which  an  annuity  will  be  of  any  value," 

In  line  9th,    at  the  end  of  Art.  ccccix,   add  thefe  words,  "  See, 


below,  page  529,  Art.  ccccxxxiu.' 

In  page  560,  line  2nd  from  the  bottom,  inftead  of  "to  the  inftancei"  read 
"  in  the  inftances  ". 

In  page  581,  Art.  cccclxxxv,  line  1 1th,  inftead  of  "livesin  "  read  "lives  in". 

In  page  592,  Art.  ccccxcix,  line  7th,  after  the  word  "iatereft  "  infert  the 
word  "of". 

In  page  597,  in  the  marginal  abftract  of  Art.  gccccv,  line.  10th  of  the  faid 
abftrac~t,  after  the  words  "  than  the  near  values"  infert  the  words, 
"  of  the  fame  annuities". 


THE 


THE 


PRINCIPLES,     &c. 


ARTICLE       I. 

THE  doctrine  of  life-annuities  is  by  no  means  of  :\>  abftruft;  and  Dcfign  of  this 
difficult  a  nature  as  many  people  are  apt  to  imagine.    A  moderate  :; 
~  fhare  of  common  fenfe,  or  capacity  to  reafon  juft-ly,    and  a  know- 
ledge  of  common  arithmetick,   are  all  the  qualities  that  are  necefiary  to  a 
right  underftanding  of  the  principles  on  which  it  is  founded;   even  lb  fa-r 
as  to  be  abie  to  compute  the  value  of  any  propoied  annuity  for  any  given 
life   or  number   of  lives,  if  a  perfon  is  difpoled  to  undergo  the  labour  of 
performing  all  the  necefiary   arithmetical   operations  that  arife  in  fuch  a     • 
computation.     To  explain  thefe  principles  in  an  eafy  and  familiar  manner, 
lb  as  to  make  them  intelligible   to  as  many  readers  as  poffible,  without 
having  recourfe  to  Algebra  or  the  books  written  on  the  doctrine  of  chances, 
is  the  defign  of  the  following  pages :   which,  as  the  fubjeft  of  life-annuities 
is  a  matter  of  very  general  concern,  will,  1  flatter  myfelf,  be  conlldered  by 
the  publick  as  an  ufeful  and  commendable  undertaking. 

II.  A  life-annuity  is  a  fet  of  equal  fums  of  money  to  be  paid  at  certain  Dcfiaition  of 
future  times,  at  the  diftance  of  a  year  one  after  the  other,  during  the  a  life-annuity. 
whole  courfe  of  the  life  of  the  perfon  for  whole  life  the  annuity  is  granted. 
Thus,  if  a  man  grants  an  annuity  of  ioo/.  a  year  to  a  young  man  of  twenty 
years  of  age,  he  thereby  undertakes  to  pay  him  one  ilim  of  ioo/.  at  the 
end  of  one  year  from  the  time  of  making  him  the  grant,  and  another  fum 
of  ioo/.  at  the  end  of  two  years  from  the  fame  time,  and  a  third  fum  of 
ioo/.  at  the  end  of  three'years  from  the  fame  time,  and> a  fourth  fum. off 
ioo/.  at  the  end  of  four  years  from  the  fame  time-,  and  lb  on,  paying  a 
new  fum  of  ioo/.  at  the  end  of  every  following  year  throughout  the  whole 
life  of  the  grantee.  If  therefore  we  can  find  the  values  of  thefe  feveral 
fingle  payments  of  ioo/.  each,  which  are  to  be  made  to  the  grantee  of  the 
life-annuity  at  the  end  of  the  feveral  future  years  of  his  life,  but  of  which 
no  part  is  to  be  paid  to  his  executors,  or  other  reprefentatives,  when  he  is 
dead,  we  may,  by  adding  all  thefe  values  together,  find  the  value  of  the 
fum  of  all  thefe  payments,  or  of  the  whole  life-annuity.     We  muft  there- 
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fore  endeavour  to  find  fbme  method  of  determining  the  prefent  value  of  a 
fingle  future  payment  of  any  given  fum  of  money  to  be  made  to  a  perfon 
Oftheprefent  of  any  given  age  at  the  diftance  of  any  given  number  of  years,  or  when  he 
value  of  a  fa-  j^gjj  nave  attained  to  any  greater  given  age.     Now  this  value  will  depend 
gent  payment  llPon  two  circumftances;  which  muft  therefore  be  previoufly  agreed  upon, 
ofagivenfum  before  it  can  be  known  :   namely,  the  rate  of  intereft  at  which  money  may 
of  money.        De   improved,  and  the  probability  of  the  duration  of  human  life.     For, 
the  higher  the  intereft  of  money  is,  the  lefs  ought  the  granter  to  take  for 
his  grant  of  a  given  fum  of  money,  to  be  paid  at  a  future  time :   becaufe, 
when  rhe  intereft  of  money  is  high,  he  may  increafe  fuch  lefler  fum  of 
money,  in  the  interval  of  time  between  the  grant  and  the  future  payment, 
fo  as  to  make  it  amount  to  as  great  a  fum  at  that  time  as  would  have  been 
produced  by  a  greater  fum  of  money  received  at  the  time  of  making  the 
grant,  and  improved  likewife  at  compound  intereft  during  the  fame  inter- 
val, if  the  intereft  of  money  had   been  lower.     And  the  greater  is  the 
frailty  of  human  life,  or  the  greater  the  probability  that  the  grantee  of  the 
propofed  future  payment  will  die  before  it  becomes  due,  the  lefs  alio  ought 
to  be  the  fum  of  money  paid  to  the  granter  for  his  grant  of  it,  Jbecaufe  he 
will   run  a  fmaller  rifque  of  being  obliged  to  pay  it.  /We  muft  therefore 
in  every  queftion  of  this  fort  determine  beforehand  at  what  rate  of  intereft 
the  money  paid  to  the  granters  for  fuch  future  payments  may  be  improved, 
and  with  what  degree  of  probability  it  may  be  expected  that  the  perfons 
to  whom  they  are  granted  will,  or  will  not,  live  till  they  become  due. 

Oftheproba-  III.  Now,  as  to  this  latter  circumftance  of  the  degree  of  probability 
bihty  of  the  t^at  a  perjon  0f  a  given  age  will,  or  will  not,  live  to  any  other  given  age, 
human  life  at  or  l1^  tnc  *"um  °^  monev  granted  to  him  becomes  due,  it  is  obvioufiy  in 
a  given  age.  many  cafes  a  matter  of  very  great  uncertainty,  and  will  be  often  very 
different  in  different  perfons  of  the  fame  age.  The  chance  which  a  man 
of  30  years  of  age,  who  is  in  good  health  and  leads  a  temperate  and  quiet 
life  in  the  country,  has  to  live  20  years,  or  till  he  is  50  years  of  age,  is 
evidently  much  greater  than  that  of  another  man  of  the  fame  age  of  30 
years,  and  of  the  fame  degree  of  health  and  vigour  of  body,  who  is  going 
into  a  hot  and  unhealthy  climate,  to  which  he  has  never  been  accuftomed, 
as,  for  example,  to  Senegal  in  Africa :  and  it  is  likewife  greater  than  that 
of  another  man  of  30  years  of  age  and  of  the  fame  degree  of  health  and 
vigour,  but  who  lives  in  a  capital  city  and  in  fcenes  of  pleafure  and  de- 
bauchery •,  and  ftill  more  evidently  it  is  greater  than  that  of  another  man 
cf  30  who  is  of  a  weakly  and  unhealthy  conftitution  of  body,  or  who  by 
his  daily  occupation  is  expofed  to  many  dangers  of  his  life,  from  which 
the  generality  of  mankind  are  exempt,  as  is  the  cafe  with  foldiers  and 
failors  in  time  of  war.  But  thefe  are  circumftances  out  of  the  reach  of 
calculation,  and  muft  be  left  to  be  confidered  by  the  perfons  who  grant 
and  purchafe  life-annuities  according  to  their  own  judgement  and  difcretion 

in 
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in  the  particular  cafes  in  which  they  occur.     All  that  can  be  done  by  any 

general  rules  upon   this  fubject,  is   to  eftimate  the  degree  of  probability 

with  which  it  may  reafonably  be  expected  that  a  perfon  of  any  given  age 

will  live  to  any  other  given  age  upon  a  fuppolition   that  he  has  neither  a 

better  nor  a  worfe  chance  of  doing  fo  than  the  majority  of  other  perfons 

of  the  fame  age.      And    this    medium,  or   average,  chance  of  living   is  Of  tables  of 

determined  by  tables  that  exhibit  the  numbers  of  perfons  which,  out  of  a  fheb.,faid  pro* 

certain  pretty  large  number  of  children  of  one,    or  two,   or  three  years  of 

age,  (which  is  ufually  not  lefs   than   1000,)  all  living   at  the  fame  time, 

are  found  (by  methods  of  reafoning  that  are  grounded  on  long  feriefes  of 

obfervations,)  to  be  living  at  the  end  of  every  fubfequent  year  of  human 

life  to  its  extreme  period,  which  fome  of  the  tables  carry  to  86,  and  others 

to  more  than  9?,  years.     The  inftances  of  the  prolongation  of  human  life 

to  more  than  100  years  are  fo  unfrequent,  that  they  are  not  thought  to  be 

worth  attending  to  in  forming  any  general  rules  upon  this  fubject. 

IV.  The  mod  exact  tables  of  this  kind  that  have  hitherto  been  pub-  of  the  tables 
lifhed  feem  to  be  thofe  of  Mr.  Kerffeboom,  and  Monfieur  de  Parcieux  •,  of  probability 
which  are  inferted  in  the  Appendix  to  Mr.  De  Moivre's  Treatife  on  the  °fiVir  ^er,flc* 
Valuation  of  Annuities.  The  former  was  publifhed  in  an  effay  of  the  Monfieur  de 
aforefaid  Mr.  KerfTeboom  on  the  number  of  people  in  the  provinces  of  Parcieux. 
Holland  and  Weft-Friefland,  written  in  the  Dutch  language,  about  the 
year  1738,  (of  which  an  account  is  given  in  the  9th  voiume  of  the 
Abridgement  of  the  Philofophical  Transactions,  page  326,)  and  is  laid  to 
have  been  formed  from  certain  tables  of  affignable  annuities  for  lives  in 
Holland,  which  had  been  kept  there  for  125  years,  and  in  which  the  ages 
of  the  feveral  perfons  dying  in  that  period  had  been  truly  entered.  And 
Mr.  de  Parcieux's  table  was  made,  as  Mr.  De  Moivre  informs  us,  by  a  like 
ufe  of  the  lifts  of  the  French  Tontines,  or  Long  annuities;  and  the  numbers 
of  it  were  verified  by  the  necrologies,  or  mortuary  regifters,  of  feveral  reli- 
gious houfes  of  both  fexes.  Thefe  feem  to  be  the  mod  folid  and  authentick 
grounds  upon  which  it  is  pofiible  to  form  any  tables  of  this  kind  :  whereas 
there  are  fome  circumftances  of  doubt  and  uncertainty  in  the  methods  of 
forming  all  the  other  tables  of  the  probable  duration  of  human  life  which 
prevent  them  from  being  intirely  fatisfactory.  And  therefore  I  conceive 
thefe  two  tables  to  be  more  exact  and  fit  to  be  adopted  in  computing  the 
values  of  lire-annuities  than  any  other  tables  I  have  feen  -,  and  particularly 
in  computing  the  values  of  any  annuities  for  lives  which  the  government 
of  this  kingdom  may  at  any  time  think  fit  to  grant,  if  that  method  of 
raifing  money  fhould  hereafter  be  adopted,  (as  is  the  cafe  at  this  time  in 
Ireland,)  or  it  fhould  be  thought  expedient  to  difcharge  a  part  of  the 
national  debt  in  that  way,  by  converting  a  part  of  the  perpetual  three  per 
cent,  annuities,  payable  at  the  Bank,  into  annuities  for  the  lives  of  their 
refpeclive  proprietors,  or  for  a  term  certain  of  20  or  30  years  and  further 
for  their  lives.     Thefe  two  tables  are  as  follows. 
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V. 


TABLE 


I. 


Reprefenting  the  probabilities  of  the  duration  of  human  life  at  the  fever al 
ages  therein  mentioned  from  the  time  of  birth  to  the  age  of  an  hundred 
years :  grounded  on  the  rcgijlers  of  certain  afjignable  annuities  for 
lives  granted  by  the  government  of  Holland,  which  had  been  kept  there 
for  125  years,  and  in  which  the  ages  of  the  fever  al  annuitants  dying 
during  that  period  had  been  truly  entered. 

By     Mr.     KERSSEBOOM. 


Age.\ 

Perfons 

^. 

Perfons 

4T*. 

Perfons 

Age. 

Perfons 

1 

living. 

living. 

living. 

living. 

O 

1400 

26 

760 

52 

482 

78 

130 

1 

1125 

27 

747 

53 

470 

79 

115 

2 

i075 

28 

735 

54 

458 

80 

IOO 

3 

1030 

29 

723 

55 

446 

81 

87 

4 

99? 

3° 

711 

56 

434 

82 

75 

5 

964 

3' 

699 

57 

421 

83 

64 

6 

947 

32 

687 

58 

40  8 

84 

55 

7 

93° 

33 

675 

59 

395 

85 

45 

8 

9*3 

34 

665 

60 

382 

86 

3<5 

9 

904 

35 

655 

61 

369 

87 

28 

10 

S95 

36 

645 

62 

356 

88 

21 

1 1 

836 

37 

635 

6-3 

343 

89 

15 

12 

878 

38 

625 

64 

329 

90 

10 

'3' 

870 

39 

615 

65 

3l5 

91 

7 

14 

863 

40 

60s 

66 

301 

92 

5 

15 

850 

4' 

596 

67 

287 

93 

3 

16 

849 

42 

587 

68 

273 

94 

2 

■7 

S42 

43 

578 

69 

259 

95 

1 

iS 

$35 

44 

569 

70 

245 

96 

0.6 

l9 

826 

45 

56° 

7^ 

231 

97 

°-5 

20 

0  1  -7 
0  17 

46 

550 

72 

217 

98 

0.4 

21 

8c8 

47 

540 

73 

203 

99 

0.2 

22 

800 

48 

53o 

74 

189 

100 

0.0 

23 

792 

49 

518 

75 

'75 

24 

/83 

50 

5°7 

76 

160 

25 

7/2 

51 

495 

77 

i45 

VI.  The 
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VI.  1  he  meaning  of  the  foregoing  table  is  this-,  That  from  the  ob- 
fervations  on  which  it  is  grounded  there  is  reafon  to  conclude  that  out  of 
i4',o  new-born  children  1  125  have  lived  to  the  end  of  one  year,  and  1075 
to  the  end  of  two  years,  and  1030  to  the  end  of  three  years-,  and  fa  on 
throughout  the  table ;  the  figures  that  are  parallel  and  contiguous  to  every 
age  exprefling  the  number  of  perfons  out  of  the  aforefaid  original  number 
of  1400  infants  that  are  living  at  that  age.  As  to  the  figures  0.6,.  0.5, 
0.4,  0.2,  adjoining  to  the  96th,  97th,  98th,  and  99th  year  of  the  hun- 
dred, which  denote  the  decimal  fractions  -£n  iV,  -!%■>  and  — 0,  it  is  obvious 
that  in  a  ftricTt  lenfe  they  are  inapplicable  to  any  human,  or  other  living, 
creatures :  and  therefore  they  muft  be  underftood  in  the  following  manner. 
We  muft  fuppofe  the  original  number  of  new-born  infants,  who  were  the 
root,  or  bafts,  of  the  table,  to  have  been  increaled  tenfold,  ib  as  to  be- 
come 14000  inftead  of  14C0:  in  which  cafe  it  is  evident  that  all  the  fol- 
lowing numbers  in  the  table,  reprefenting  the  perfons  living  at  the  feveral 
ages  therein  fet  down,  will  likewife  be  increafed  to  ten  times  their  former 
quantity,  and  therefore  the  number  of  perfons  living  at  the  age  of  g$ 
years  will  be  10  inftead  of  1.  Now  the  meaning  of  the  figures  0.6,  0.5, 
0.4,  0.2,  and  of  the  cyphers  0.0  adjoining  to  the  100th  year,  is  thar,  out 
of  the  faid  10  perfons  who  would  in  fuch  cafe  have  been  found  to  be 
living  at  the  age  of  95  years,  only  6  would  have  been  found  to  be  living 
at  the  age  of  96,  and  5  at  the  age  of  97,  and  4  at  the  age  of  98,  and  2 
at  the  age  of  99,  and  none  at  all  at  the  age  of  an  hundred  years. 

VII.  The  fecond  table  above-mentioned,  given  us  by  Mr.  De  Parcieux, 
and  inferted  by  Mr.  De  Moivre  in  the  appendix  to  his  treatife  on  the 
valuation  of  annuities,  is  as  follows. 


TABLE 
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TABLE 


II. 


Reprefenting  the  probabilities  of  the  duration  of  human  life  at  the  fever al 
ages  therein  mentioned,  from  the  age  of  3  years  to  the  age  of  95 : 
grounded  on  lifts  of  the  French  Tontines,  or  Long  Annuities,  and 
verified  by  a  comparifon  thereof  with  the  ?iecrologies,  or  mortuary 
regifiers,  of  fever  a  I  religious  houfes  of  both  fixes. 

By    Monficur    DE    PARCIEUX. 


Age. 

Perfons 

Age. 

Perfons 

Age. 

Perjons  1 

Age. 

Perfons 

Age. 

Perjons 

living. 

living. 

living.  \ 

living. 

living. 

0 

3  yrs. 

IOOO 

23 

79°  ; 

43 

636  ; 

63 

42  3 

H 

71 

4 

970 

24 

782  i 

44 

629  : 

64 

4c  9 

84 

59 

5 

948 

25 

774 

45 

622 

65 

395 

85 

48 

6 

930 

26 

?66 

46 

615 

66 

380 

86 

38 

7 

9l5 

27 

758 

47 

607 

67 

364 

87 

29 

8 

901 

28 

750 

48 

599  ! 

68 

347 

88 

22 

9 

890 

29 

742 

49 

59° 

69 

329 

89 

16 

10 

880 

3° 

734 

50 

581  i 

70 

310 

90 

1 1 

1 1 

872 

31 

726 

5i 

57^   i 

7i 

291 

9i 

7 

12 

866 

32 

718 

52 

56o  j 

72 

271 

92 

4 

<3 

860 

33 

710 

53 

549  I 

73 

251 

93 

2 

14 

854 

34 

702 

54 

53* 

74 

*3* 

94 

1 

15 

848 

35 

694 

55 

526 

75 

211 

95 

0 

10 

842 

36 

686 

56 

5H 

76 

192 

17 

835 

37 

67S 

57 

502 

77 

173 

18 

828 

38 

671 

58 

489 

78 

•54 

l9 

821 

39 

664 

59 

476 

79 

136 

20 

814 

40 

657 

60 

463 

80 

118 

2  1 

806 

41 

650 

61 

45° 

81 

lot 

22 

798 

42 

64? 

6z 

437 

82 

85 

1 
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VIII.  Both  the  foregoing  tables  reprefent  human  life  as  being  more 
permanent,  or  the  number  of  perlbns  dying  every  year,  out  of  a  given 
number  of  perfons  alive  at  any  given  younger  age,  as  being  fmaller, 
throughout  both  youth  and  middle  age,  and  even  till  about  the  age  of  70, 
than  they  appear  to  be  by  molt  other  tables.  And  this  is  what  we  ought 
naturally  to  have  expected,  on  account  of  the  difference  of  the  data,  or 
grounds,  on  which  thefe  and  thofe  other  tables  have  been  conftr lifted. 
For  both  thefe  tables  of  Mr.  Kerfieboom  and  Mr.  de  Parcieux  were 
formed,  as  we  before  oblerved,  from  the  regifters  of  the  deaths  of  perfons 
who  had  purchafed  life-annuities  from  the  governments  of  Holland  and 
France  :  whereas  thofe  other  tables  have  been  formed,  for  the  moft  part, 
from  the  regifters  of  the  births  and  burials  of  all  the  inhabitants  in  general 
of  the  places  for  which  they  are  computed.  Now  it  is  reafonable  to  be- 
lieve that  thofe  perfons  who  purchafe  annuities  of  a  government  are,  for 
the  moft  part,  in  eafier  circumftances,  and  lefs  expofed  to  the  dangers 
and  hardlhips  that  deftroy,  or  ihorten,  human  life,  than  the  reft  of  man- 
kind, and,  confequently,  than  the  whole  body  of  mankind  (themfelves 
included)  upon  an  average  :  and  therefore  it  is  not  likely  that  they  fhouki 
die  off  in  the  fame  average,  or  general,  proportion,  but  at  a  flower  rate. 

Of  the  difference  between  the  two  foregoing  tables  of  probabilities. 

IX.  But  though  both  thefe  tables  of  Mr.  Kerfieboom  and  Monfieur 
de  Parcieux  are  formed  from  the  regifters  of  the  deaths  of  government 
life-annuitants,  and  both  of  them  reprefent  the  probability  of  the  duration 
of  human  life  as  greater  than  it  appears  to  be  by  any  other  tables,  until 
towards  the.  age  of  70  years,  yet  they  do  not  intirely  agree  with  each 
other ;  but  the  table  of  Mr.  de  Parcieux  reprefents  that  probability  as  ftill 
greater  than  that  of  Mr.  Kerfieboom,  till  towards  the  faid  advanced  age  of 
70  years,  and  from  that  time  fomewhat  lefs.  The  degree  of  difference 
between  them  in  this  refpeft  may  be  collected  from  a  companion  of  them 
with  each  other  at  the  feveral  ages  of  20,  30,  40,  50,  60,  70,  and  80 
years,  which  may  be  made  in  the  following  manner. 

A  comparifon  of  them  "with  each  other   with  refpeel  to  perfons  of  the: 

age  of  20  years. 

X.  Let  us  firft  take  the  perfons  living  together  at  the  age  of  20  years 
in  each  of  thefe  tables,  and  fee  how  many  of  thofe  perlbns  are  reprefented 
in  each  of  them  to  be  living  at  the  following  ages  of  30,  40,  50,  60,  70, 
80,  and  90,  years,  and  then  inquire  in  which  of  thefe  two  tables  the 
proportions  by  which  thefe  numbers  continually  decreafe  are  greateft. 

Now*. 
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Now  it  appears  by  Mr.  Kerfleboom's   table  that  out  of  817  perfons  of 
20  years  of  age,  all  living  at  the  fame  time, 

711  will  have  lived  to  the  age  of  30  years, 

and  605  to  the  age  of  40, 

and  £67  to, the  age  of  50, 

and  382  to*  the  age  of  6o„ 

and  245  to  the  age  of  70, 

and  100  to  the  age  of  80, 

and  10  to  the  age  of  90  years. 

And  by  the  table  of  Monfieur  de  Parcieux  it  appears  that  Out  of  814 
perfons  of  the  fame  age  of  20  years,  all  living  at  the  fame  time, 

734  will  have  lived  to ^ the  .age  of  30  years, 

and.  657  to  the  age  of  40, 

and  581  to  the  age  of  50, 

and  463  to  the  age  of  6"o, 

and  310  to  the  age  of  70, 

and  118  to  the  age  of  80, 

and  ii  to  the  age  of  90  years. 


It  appears  therefore  that  according  to  Monfieur  de  Parcieux's  table 
there  will  be  more  perfons  found  to  have  been,  living  at  the  feveral  ages 
of  30,  40,  50,  60,  70,  8c,  and  90,  years,  out  of  an  original  number  of 
only  814  perfons  of  the  age  of  20  years,  all  living  at  the  fame  time, 
than  are  found  to  have  been  living  at  the  fame7 ages  refpe&ively,  according 
to  Mr.  Kerflcboom's  table,  out  of  the  greater  original  number  of  S 17 
perfons  of  the  fame  age  of  20  years  all  living  at  the  fame  time ;  and  that 
in  the  very  confid/rable  proportions  of  734  to  711,  657  to  605,  5S1 
to  507,  463  to  382,  310  to  245,  118  to  ioc,  and  11  to  10.  *'It  is 
evident  therefore  that  a  life-annuity  for  the  life  of  a  perfon  of  20  years  of 
*  a<*e  is  worth  confiderably  more  money  according  to  Mr.  de  Parcieux's 
table  than  according  to  that  of  Mr.  Kerffeboom. 

Tie  like  comparifon  of  them  with  refpeel  to  the  age  of  30  years. 

XI.     In  the   next  place  we    will   compare   thefe   two  tables  together 
■with  refpecT:  to  the  age  of  30  years. 

fT"  '  Now 


and 

5b'  1 

and 

463 

and 

310 

and 

118 

and 
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Now  by  Mr.  KenTeboom's   table   it  appears   that  out  of  7 1 1  perfons 
of  the  age  of  30  years,  ai.  living  at  the  fame  time, 

6cg  will  have  lived  to  the  age  of  40  years, 
and     507  to  the  age  of  50, 

and     382  to  the  age  of  60, 

.  and     245  to  the  age  of  70, 

and     100  to  the  age  of  80, 

and       10  to  the  age  of  90  years. 

And  by  the  table  of  Monfieur  de  Parcieux  it  appears  that  out  of  734 
perfons  of  30  years  of  age,  all  living  at  the  fame  time, 

657  will  have  lived  to  the  age  of  40  years, 
to  the  age  of  50, 
to  the  age  of  60, 
to  the  age  of  70, 
to  the  age  of  80, 
to  the  age  of  90  years : 

and  confequently  out  of  711  perfons  of  30  years  of  age,  all  living  at  the 
fame  time,  (which  is  the  number  of  penons  living  at  that  age  in  Mr. 
KerfTeboom's  table,) 

(  °'     — — J    or)  636  will  have  lived  to  the  age  of  40  years, 

and  P       xZLj   or  J  563  to  the  age  of  50, 

734 

and  (4  3  x _Z — >   or)  448  to  the  age  of  60, 

v  734        ' 

and  y         — — *   orJ  300  t0  tn€  aSe  °^  7°> 

and  (II8  x_Zii>   or)  114  to  the  age  of  80, 

V  734 

/      T   f     V     *7  I   ¥  \ 

and  (  — — i    or)     10  to  the  age  of  90  years. 

V  734 

It  appears  therefore  that  out  of  the  fame  original  number  of  71 1  perfons 
of  30  years  of  age,  all  living  at  the  fame  time,  there  will  be  more  perfons 
found  to  be  living  at  the  feveral  fubfequent  ages  of  40,  50,  60,  7c,  and 
80,  years,  according  to  Monfieur  de  Parcieux's  table  than  according  to 

C  that 
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that  of  Mr.  KerfTeboom,  in  the  feveral  very  confiderable  proportions  of 
636  to  605,  563  to  507,  448  to  382,  300  to  245,  and  114  to  100,  and 
the  fame  number,  to  wit,  10  perfons,  at  the  age  of  90  years.  It  is  evident 
therefore  that  a  life-annuity  for  the  life  of  a  perfon  of  30  years  of  age 
would  be  worth  a  confiderably  greater  fum  of  money  according  toMonfieur 
de  Parcieux's  table  than  according  to  that  of  Mr.  KerfTeboom. 

'The  like  comparifon  of  them  with  rejpecl  to  the  age  of  40  years. 

XII.     We  will  next  compare  thefe  two  tables   together   with   reipecl: 
to  the  age  of  40  years.  - 

Now  by  Mr.  Kerffeboom's  table  it  appears  that  out  of  605  perfons  of 
40  years  of  age,   all  living  at  the  fame  time, 

507  will  have  lived  to  the  age  of  50, 

and     382  to  the  age  of  60, 

and     245  to  the  age  of  yo, 

"and     100  to  the  age  of  80, 

and       10  to  the  age  of  90  years. 

And  by  the  table  of  Mr.  de  Parcieux  it  appears  that  out  of  657  perfons 
of  40  years  of  age,    all  living  at  the  fame  time, 

581   will  have  lived  to  the  age  of  50  years, 

and     463  to  the  age  of  60, 

and     310  to  the  age  of  70, 

and     118  to  the  age  of  80, 

and       11  to  the  age  of  90  years: 

and  confequently  out  of  605  perfons  of  40  years  of  age,  all  living  at 
the  fame  time, 

(5  — 2i   or]  540  will  have  lived  to  the  age  of  50  years, 

and  (4^  xi2i>    or)  426  to  the  age  of  60, 

and  (31°  x-^>   or)  285  to  the  age  of  70, 

V  657        ' 

and  f l  lS  x  ^-5>   or)  108  to  the  age  of  So, 

and  (  M  x  — ^>  or)     10  to  the  age  of  90  years. 

It 
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It  appears  therefore  that  out  of  the  fame  original  number  of  605 
perfons  of  40  years  of  age,  all  living  at  the  fame  time,  there  will  be  more 
pei  Tons  found  to  have  been  living  at  the  feveral  fubkquent  ages  of 
66,  70,  and  80  years  according  to  Monfieuf  de  Parcieux's  table  than 
according  to  that  of  Mr.  KenTcboom,  in  the  feveral  considerable  pro- 
portions of  540  to  507,  426  to  382,  285  to  245,  and  10'i  to  IOO;  and 
the  fame  number,  to  wit,  10  perfons,  at  the  age  of  90  years.  It  is  evi- 
dent therefore  that  a  life-a  runty  for  the  life  of  a  perfon  of  40  years  of 
age  would  be  worth  conliderably  more  by  Mr.  de  Parcieux's  table  than  by 
that  of  Mr.  Kerffeboom. 

I'ke  like  comparifon  of  them  ivith  refpeSi  to  the  age  of  50  years. 

XIII.    We  will  next  compare  thefe  two  tables  with  each  other  with 
refpeft  to  the  age   of  50  years. 

Now  by  Mr.  KeriTeboom's  table  it  appears  that  out  of  507  perfons  of 
50  years  of  age,  all  living  at  the  fame  time, 

382  will  have  lived  to  the  age  of  60  years, 
and     245  to  the  age  of  70, 

and     100  to  the  age  of  80, 

and       10  to  the  age  of  90  years. 

i\.nd  by  the  table  of  Monfieur  de  Parcieux  it  appears  that  out  of  581 
perfons  of  the  age  of  50  years,   all  living  at  the  fame  time, 

463  will  have  lived  to  the  age  of  60  years, 

and     310  to  the  age  of  yo, 

and     118  to  the  age  of  80, 

and       11  to  the  age  of  90  years : 

and  confequently  out  of  507  perfons  of  50  years  of  age,  all  living  at  the 
fame  time,  (which  is  the  number  of  perfons  living  at  that  age  in  Mr. 
KeriTeboom's  table) 

(3     ■*— -*    or)  404  will  have  lived  to  the  age  of  60  years, 

and  [°         2—L-)   orj  270  to  the  age  of  70, 

and  (  -5— Zj   or)  102  to  the  as;e  of  80, 

and  y  ll  X_2^Z>   or)     10  to  the  age  of  90  years. 

581 

C    2  It 
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It  appears  therefore  that  out  of  the  fame  original  number  of  507 
perfons  of  50  years  of  age,  all  living  at  the  fame  time,  there  will  be  more 
perfons  found  to  have  been  living  at  the  feveral  fubfequent  ages  of  60,  70, 
and  80  years,  according  to  Mr.  de  Parcieux's  table  than  according  to 
that  of  Mr.  Kerffeboom,  in  the  proportions  of  404  to  382,  270  to  245, 
and  103  to  100 ;  and  the  fame  number,  to  wit,  10  perfons,  at  the  age 
of  90  years.  It  is  evident  therefore  that  a  life-annuity  for  the  life  of  a 
perlon  of  50  years  of  age,  as  well  as  a  life-annuity  for  the  life  of  a  perfon 
of  20,  or  30,  or  40,  years  of  age,  will  be  worth  more  according  to  the 
table  of  Monfieur  de  Parcieux  than  according  to  that  of  Mr.  Kerfleboom. 
But  the  difference  of  the  values  of  fuch  an  annuity  according  to  thefe  two- 
different  tables  will  not  be  lb  great  at  the  age  of  50  as  at  thofe  younger  ages. 

The  like  compart fon  of  them  with  refpeB  to  the  age  of  60  years. 

XIV.     We   will  next  examine  the  two  tables  with  refpecT:  to  the  age 
of  uo  years. 

Now  by   Mr.  KerfTeboom's  table  it  appears  that  out  of  382  perfons  of 
€0  years  of  age,   all  living  at  the  fame  time, 

245  will  have  lived  to  the  age  of  70  years, 
and     100  to  the  age  of  80, 

and       10  to  the  age  of  90  years. 

And  by  the  table  of  Monfieur  de  Parcieux  it  appears  that  out  of  463 
perfons  of  the  age  of  60  years,  all  living  at  the  fame  time, 

310  will  have  lived  to  the  age  of  70  years, 
and     118  to  the  age  of  So, 

and       11  to  the  age  of  90  years : 

and  confequently  that  out  of  382  perfons  of  60  years  of  age,  all  living 
at  the  fame  time,  (which  is  the  number  of  perfons  living  at  that  age  in 
Mr.  KerfTeboom's  table,) 

P  2—  j    or]  256  will  have  lived  to  the  age  of  70  years, 

and  (  — — >    or)     97  to  the  age  of  8ot 

v  463        ' 

and  (  IJ  X-^T-,   or  j      9  to  the  age  of  90  years. 

It 
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It  appears  therefore  that  out  of  the  fame  original  number  of  382 
perfons  of  60  years  of  age,  all  living  at  the  fame  time,  more  perfons  will 
be  found  to  have  been  living  at  the  age  of  70  years  by  Mr.  de  Parcieux's 
table  than  by  Mr.  KeriTeboom's  in  the  proportion  of  256  to  245;  bu:  that 
at  the  fubfequent  ages  of  80  and  go  years  fewer  will  be  found  to  have  been 
living  by  Mr.  de  Parcieux's  table  than  by  thar  of  Mr.  KerlTeboom,  in  the 
proportions  of  97  to  100,  and  9  to  10.  Now  it  is  evident  that  the  value 
of  a  life-annuity  (which  is,  as  we  before  obferved,  a  let  of  equal  future 
payments  to  be  made  at  the  end  of  every  year  during  the  continuance  of 
the  life  for  which  it  is  granted,)  depends  more  0:1  the  value  of  the  pay- 
ments that  are  to  be  made  during  the  firft  years  of  its  continuance  than 
on  thole  which  are  to  be  made  at  more  remote  periods,  both  becaufe  thole 
firft  payments  are  nearer  at  hand,  and  becaufe  the  probability  of  their 
becoming  due  by  the  continuance  of  the  lire  for  which  they  are  granted 
is  greater  than  the  probability  of  the  fame  event  with  re  1  peel:  to  the  latter 
payments.  It  feems  reafonable  therefore  to  conclude,  (though  this  cannot 
be  affirmed  with  cert-iinty  without  actually  making  the  calculation,)  that  a 
life-annuity  for  the  lite  of  a  perlon  of  6d  years  of  age  will  be  worth  fome- 
thing  more  according  to  Mr.  de  Parcieux's  table  than  according  to  that  of 
Mr.  KerlTeboom,  but  not  in  lb  great  a  degree  as  at  the  younger  ages 
before-mentioned. 

'The  like  comparifon  with  refpeSl  to  the  age  of  70  years. 

XV.    We  will  next  examine  the  two  tables  with  refpect  to  the  age 
of  70  years. 

Now  by  Mr.  KeriTeboom's  table  it  appears  that  out  of  245  perfons  of 
70  years  of  age,  all  living  at  the  fame  time, 

231  will  have  lived  to  the  age  of  71  years, 
and     175  -to  the  age  of  75, 

and     100  to  the  age  of  80, 

and       45  to  the  age  of  85, 

and       10  to  the  age  of  90  years. 

And  by  the  table  of  Monfieur  de  Parcieux  it  appears  that  out  of  310 
perfons  of  70  years  of  age,  all  living  at  the  fame  time, 

291  will  have  lived  to  the  age  of  71  years, 
to  the  age  of  75, 
to  the  age  of  80, 
to  the  age  of  85, 
to  the  age  of  90  years : 

and 


and 

211 

and 

118 

and 

48 

and 
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and  confequently  that  out  of  245  perfons  of  70  years  of  age,  all  living  at 
the  fame  time  (which  is  the  number  of  perfons  living  at  that  age  in 
Mr.  Kerffeboom's    table,) 

(   °     '    _z2>    or  J  230  will  have  lived  to  the  age  of  71  years, 

and  (  _ 4->»    or)  167     ■  to  the  age  of  j$, 

310 

and  (  .i-Z2>    or)     a-i  to  the  age  of  80, 

310        ' 

and  (  4    xJH^j    or)     38  to  the  age  of  85, 

310 

and  (  ll  x-iii>    or)       9  to  the  age  of  90  years. 


It  appears  therefore  that  out  of  an  original  number  of  245  perfons 
of  70  years  of  age,  all  living  at  the  fame  time,  there  will  be  fewer  per- 
fons found  to  have  been  living  at  the  feveral  fubfequent  ages  of  71,  75, 
80,  85,  and  90,  years  by  Monfieur  de  Parcieux's  table  than  by  that  of 
Mr.  Kerffeboom,  in  the  feveral  proportions  of  230  10231,  167  to  175, 
93  to  100,  38  to  45,  and  9  to  10.  And  confequently  the  value  of  a 
life-annuity  for  the  life  of  a  perfon  of  70  years  of  age  will  be  lefs  ac- 
cording to  Mr.  de  Parcieux's  table  than  according  to  that  of  Mr.  Kerffe- 
boom,  though  it  has  been  feen  that  in  all  younger  ages  from  20  years 
upwards  the  value  of  a  life-annuity  is  greater  by  the  former  table  than 
by  the  latter. 

The  like  comparifon  with  refpefl  to  the  age  of  So  years. 

XVI.    In  the  laft  place  we  will  examine  the  two  tables  with  refpecl  to 
the  age  of  80  years. 

Now  it  appears  by   Mr.  Kerffeboom's  tables  that  out  of  100  perfons 
cf  the  age  of  80  years,   all  living  at  the  fame  time, 

87  will  have  lived  to  the  age  of  81   years, 
and     45  to  the  age  of  85, 

and     10  to  the  age  of  90  years. 

And 
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And  by  the  table  of   Monlieur  de  Parcieux  it  appears  that  out  of 
118  perfons   of  the  age  of  80  years,  all  living  at  the  fame  time, 

101  will  have  lived  to  the  age  of  81   years, 
and     48  to  the  age  of  85, 

and     11  to  the  age  of  $u  years : 

and  confequently  that  out  of  100  perfons  of  the  age  of  80  years,  all  living 
at  the  fame  time,  (which  is  the  number  of  perfons  living  at  that  age  in 
Mr.  Kerffeboom's  table,) 

(  „..j    on  85  will  have  lived  to  the  age  of  81  years, 

and  (  *        5    or)  40  to  the  age  of  85, 

v  118         ;  5  3 

,     /     I  I    X     I OO  \  ,  r 

and  ^  5    or  J     9  to  the  age  or  90  years. 


118 

It  appears  therefore  that  out  of  an  original  number  of  100  perfons  of 
the  age  of  80  years,  all  living  at  the  fame'  time,  there  will  be  fewer  per- 
fons found  to  have  been  living  at  the  feveral  fubfequent  ages  of  81,  85, 
and  90  years  according  to  Mr.  de  Parcieux's  table  than  according  to  that 
of  Mr.  Kerffrboom,  in  the  feveral  proportions  of  85  to  87,  40  to  45,  and 
9  to  10.  And  confequently  the  value  of  a  life-annuity  for  the  life  of  a 
perfon  of  S.j  years  o'i  age,  as  well  as  that  of  an  annuity  for  the  life  of  a 
perion  of  70  years  of  age,  will  be  lei's  according  to  Mr.  de  Parcieux's  table 
than  according  to  that  of  Mr.  Kerffeboom,  though  in  the  younger  ages  of 
20,  30,  and  40  years,  the  value  of  a  life-annuity  was  confiderably  greater 
by  the  former  table  than  by  the  latter. 

Of  the  preference  due  to  Mcnji 'eur  de  Parcieux's  table  of  probabilities 
above  that  of  Mr:  Kerffeboom,  with  refpedl  to  tables  of  life-annuities 
to  be  calculated  for  the  life  of  Englifimen. 

XVII.  Thus  much  may  be  fufficient  to  (hew  the  difference  between 
thefe  two  tables  of  Mr.  Kerffeboom  and  Mr.  de  Parcieux.  But  which  of 
them  upon  the  whole  deferves  to  be  confidered  as  the  more  exact,  I  wiil 
not  pretend  to  determine.  Only  thus  much  I  will  venture  to  obferve 
concerning  them  ;  That,  as  the  foil  and  temperature  of  the  air  in  England 
bear  a  greater  relemblance,  as  I  conceive,  to  the  foil  and  temperature  of 
the  air  in  the  northern  parts  of  France  than  to  thofe  of  Holland,  which  is 
fo  full  of  moid  vapours  arifing  from  the  waters  amongft  which  it  is 
fituated  ;   and  the  Dutch  are  in  general  reckoned  to  be  Ihorter-lived  than 

either 
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either  the  French  or  the  Englifh  ;  it  feems  reafonable  to  fuppofe  that  Mr. 
de  Parcieux's  table,  which  is  formed  from  obfervations  made  in  France, 
is  more  likely  to  afford  a  juft  meafure  of  the  duration  of  the  lives  of 
Englifhmen  in  the  like  fituation  and  circumftances  of  life,  that  is,  pro- 
prietors of  government  life-annuities,  than  the  table  of  Mr.  Kerffeboom, 
which  is  formed  from  the  like  obfervations  made  in  Holland.  And  there- 
fore I  conceive  that,  with  refpect  to  the  valuation  of  annuities  on  the  lives 
of  perfons  living  in  England,  and  more  efpecially  of  annuities  to  be 
grained  at  any  time  by  the  government,  Mr.  de  Parcieux's  table  deferves 
to  be  preferred  to  the  other.  And  accordingly  I  fliall  have  recourfe  to  it 
in  the  enfuing  pages  for  the  folution  of  the  few  queftions,  or  examples, 
upon  this  fubject  which  I  fliall  have  occaflon  to  confider. 

Of  the  Brejlaw  and  London  tables  of  the  probabilities  of  the  duration 

of  human  life. 

XVIII.  Mr.  De  Moivre  has  given  us,  in  his  appendix  above-mentioned 
to  his  treatife  on  the  valuation  of  annuities,  two  other  tables  of  the  pro- 
bable duration  of  human  life,  which  he  confiders  as  very  ufeful  for  the 
purpole  of  computing  the  values  of  life-annuities.  Thefe  are,  ill,  Dr. 
Halley's  table,  which  he  formed  from  obfervations  on  the  births  and  burials 
of  the  inhabitants  of  the  city  of  Breflaw,  (which  is  the  capital  of  the  dutchy 
ofSilefia  in  Germany,)  during  a  feries  of  five  years  in  the  latter  part  of 
the  laft  century,  to  wit,  the  years  16S7,  168S,  1689,  1690,  and  1691; 
and  2dly,  that  of  Mr.  Smart,  which  he  formed  from  fimilar  obfervations 
on  the  births  and  burials  in  London.  This  laft  table  has  been  adopted  by 
the  late  acute  and  very  learned  Mr.  Thomas  Simpfon,  of  Woolwich,  in  his 
treatife  called  "  The  doffrine  of  annuities  and  reverjions"  and  made  the 
foundation  of  all  his  calculations  of  the  values  of  annuities  for  lives,  which 
he  defigncd  principally  for  the  ufe  of  the  inhabitants  of  London.  And 
Dr.  Price  has  likewife  given  us  thefe  two  tables  of  Dr.  Halley  and  Mr. 
Smart,  together  with  two  other  tables  of  the  fame  kind  founded  on  obfer- 
vations of  the  births  and  burials  at  Norwich  and  Northampton,  in  his  very 
ufeful  treatife  called  "Obfervations  en  reverjionary  -payments"  which  con- 
tains the  greateit  variety  of  tables  for  the  valuation  of  annuities,  both  for 
live.-,  and  term',  of  years,  of  any  book  that  I  have  met  with.  And  to  this 
laft  book,  (which  is  defervedly  in  every  body's  hands,)  I  muft  refer  my 
readers  for  fuch  of  thefe  tables  as  they  may  have  occaflon  to  confult,  as 
I  think  it  would  be  needlefs  to  infert  them  in  this  tracl  in  which  I  propofe 
to  make  ufe  only  of  Mr.  de  Parcieux's  table  for  the  folution  of  the  few 
queftions  and  examples  concerning  future  payments  depending  upon  lives, 
that  will  occur  in  it. 

Of 
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Of  the  manner  of  forming  a  table  of  the  probabilities  of  the  duration 

of  human  life. 

XIX.  The  curious  reader  will  probably  be  glad  to  be  informed  in 
what  manner  thele  tables  of  the  probable  duration  of  human  life  are 
formed  from  oblervations  of  the  births  and  burials  of  mankind  £t  the 
feveral  different  ages  of  human  life  in  any  given  diltrict.  For  fatisfaction 
in  this  particular  I  muff  refer  him  to  the  two  following  difcourfes  ;  to  v.\i, 
firft,  to  Dr.  Halley's  celebrated  tract  in  the  Philoibphical  Tranfactibns, 
intitled,  "  An  E/limate  of  the  degrees  of  the  mortality  of  mankind,  drawn 
from  curious  tables  of  the  births  and  funerals  at  the  city  of  Brejlaw ;  with 
an  attempt  to  afcertain  the  price  of  annuities  upon  lives.  By  Edmund  Halley, 
R.S.S-,"  which  is  likewife  publifhed  in  the  Brit  volume  of  the  Mifcellanea 
Curiofa,  page  280  ;  and,  fecondly,  to  the  before-mentioned  treadle  of 
Dr.  Price  upon  reverfionary  payments,  in  which  he  will  find,  from  page 
235  to  page  276,  an  ample  and  curious  difcourfe  upon  this  fubject, 
intitled,  "  Observations  on  the  proper  method  of  conftruBing  tables  for  deter- 
mining the  rate  of  human  mortality,  the  number  of  inhabitants,  and  the  values 
ef  lives,  in  any  town  or  diftricl,  from  bills  of  mortality  in  which  are  given 
the  numbers  dying  annually  at  all  ages."  The  part  of  Dr.  Halley's  diicourfe 
above-mentioned  which  relates  to  this  fubjecl:  is  contained  in  the  firft  five 
pages  of  it,  as  it  is  printed  in  the  Mifcellanea  Curiofa,  which  is  the  part 
preceding  the  table.  The  fubfequent  part  of  the  difcourfe  fets  forth  the 
feveral  ufes  to  which  the  table  may  be  applied  ;  of  which  the  four  firlt 
ufes  are  explained  in  a  very  clear  and  eafy  manner,  lb  as  to  be  intelligible 
to  a  reader  not  acquainted  with  the  mathematicks,  but  the  following  parts 
are  much  more  difficult,  and  require  much  more  knowledge  and  attention 
to  underftand  them  rightly.  This  I  mention  in  order  to  lave  the  unlearned 
reader,  who  fhall  look  into  that  diicourfe,  unneceflary  trouble. 

XX.  As  we  have  mentioned  in  the  1 8th  article  feveral  different  tables 
of  the  probability  of  the  duration  of  human  life,  which  different  authors 
have  formed  from  different  lets  of  oblervations,  and  particularly  thofe  of 
Dr.  Halley  and  Meffieurs  Smart  and  Simpfon,  it  will,  I  doubt  not,  be  a 
fatisfaction  to  the  reader  to  be  informed  of  what  fo  great  a  judge  of  thele 
matters  as  Mr.  De  Moivre  has  delivered  as  his  opinion  concerning  their 
refpective  merits  and  ufes.  I  fhall  therefore  now  infert  in  this  place  the 
remarks  of  that  able  writer  upon  the  four  tables  of  Dr.  Halley,  Mr. 
Kerfleboom,  Mr.  de  Parcieux,  and  Meffieurs  Smart  and  Simpfon,  which 
he  has  infe/ted  in  the  appendix  to  his  learned  treadle  on  the  valuation  of 
annuities.  See  his  Doctrine  of  Chances,  third  edition,  pages  345,  346, 
347,  348.     Thefe  remarks  are  as  follows. 

D  Mr. 
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Mr.  De  Moivre's  remarks  on  the  four  tables  of  the  probability  of  the 
duration  of  human  life  publiflxd  by  Dr.  Halley,  Mr.  Kerjfebootn,  Mr. 
de  Parcieux,  and  Mefjieurs  Smart  and  Simjfon,  inferted  in  his  treatife 

on  the  valuation  of  annuities. 

"  The  firft  table  is  that  of  Dr.  Halley,  compofed  from  the  bills  of 
"  mortality  of  the  city  of  B  re  flaw  •,  the  bell,  perhaps,  as  well  as  the  firfb 
"  of  its  kind;  and  which  will  always  do  honour  to  the  judgement  and 
"  fagacity  of  its  excellent  author. 

"  Next  follows    a  table  of  the  ingenious   Mr.  Kerfleboom,    founded 

"  chiefly  upon  regifters  of  the  Dutch  annuitants,  carefully  examined  and 

"  compared  for  more  than  a  century  backward.    And  Monfieur  de  Parcieux 

"  by  a  like  ule  of  the  lifts  of  the  French  Tontines,  or  Zibfig  Annuities,  has 

"  furnifhed  us  with  Table  III;   whole  numbers  were  likewife  verified  upon 

"  the  necrologies,  or  mortuary  regifters  of  ieveral  religious  houles  of  both 

"'  fexes. 

"  To  thefe  is  added  the  table  of  Meffieurs  Smart  arid  Simpfon,  adapted 
"  particularly  to  tne  city  of  London ;  whofe  inhabitants,  for  reafons  tco 
"  well  known,  are  fhorter-lived  than  the  reft  of  mankind. 

"  Each  of  thefe  tables  may  have  its  particular  ufe :  The  Second  or 
"  Third  in  valuing  the  better  fort  of  lives,  upon  which  one  would  chufe  to 
"  hold  an  annuity  :  The  Fourth  may  ferve  for  London,  or  for  lives  fuch 
"  as  thole  of  its  inhabitants  are  fuppofed  to  be:  while  Dr.  Halley's  num- 
"  bers,  falling  between  the  two  extremes,  feem  to  approach  nearer  to  the 
"  general  courfe  of  nature.  And  in  cafes  of  combined  lives,  two  or  more 
"  of  the  tables  may  perhaps  be  ufefully  employed. 

"  Befides  thefe,  the  celebrated  Monfieur  de  Bttffon  has  lately  given  us 
"  a  new  table,  from  the  actual  oblervations  of  Monfieur  du  Pre  de  Saint 
"  Matir  of  the  French  Academy.  /This  gentleman,  in  order  to  ftrike  a 
"  juft  mean;  takes  three  populous  parifhes  in  the  city  of  Paris,  and  fo  many 
"  country  paiifhes  as  furnilh  him  nearly  an  equal  number  of  lives :  and 
"  his  care  and  accuracy  in  that  performance  have  been  Inch  as  to  merit  the 
"  high  approbation  of  the  learned  Editor.  It  was  therefore  propofed  to 
"  add  this  table  to  the  reft;  after  having  purged  its  numbers  of  the 
"  inequalities  that  neceflarily  happen  in  fortuitous  things,  as  well  as  of 
"  tlidfe  arifing  from  the  carelefs  manner  in  which  ages  are  given  in  to  the 
"  parifh-cic-rks;  by  which  the  years  that  are  multiples  of  10  are  generally 
"  over-loaded. 

"  But 
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"  But  this  having  been  done  with  all  due  care,  and  the  whole  reduced 
"  to  Dr.  Halley's  denomination  or  iooo  infants  or'  a  year  old;  there 
"  refulted  only  a  mutual  confirmation  of  the  two  tables ;  Mr.  Do  Pie's 
"  table  making  the  lives  fomewhat  better  as  far  as  39  years,  and  thence 
"  a  fmall  matter  worfe  than  they  are  by  Dr.  Halley's. 


"  We  may  therefore  retain  this  lad  as  no  bad  ftandard  for  mankind  in 
general;  till  a  better  police,  in  this  and  other  nations,  fhall  furriihVthe 
proper  data  for  correcting  it,  and  for  expreffing  the  decrements  of  life 
more  accurately  and  in  larger  numbers. 

"(For  which  purpofe,  tha/parifli  fegifters-oi'ght  to  be  kept  in  a  better 
manner,  according  to  one  or  other  of  the  farms  that  have  been  propofed 
by  authors.  Or,  if  we  fuppofe  the  numbers  annually  born  to  have 
been  nearly  the  fame  for  an  age  paft,  the  thing  may  be  done  at  once, 
"  by  taking  the  numbers  of  the  living,  with  their  ages,  throughout  every 
"  pariih  in  the  kingdom:  as  was  in  part  ordered  lbme  time  ago  by  the 
"  right  reverend  the  bifhops  :  but  their  order  was  not  univerfally  obeyed  -, 
"  for  what  reaibn  we  pretend  not  to  guefs.  Certain  it  is  that  a  cenfus  oi 
"  this  kind  once  eftablifhed,  and  repeated  at  proper  intervals,  would  fur- 
'•  nifli  to  our  governours  and  to  ourfelves  much  important  inftruction,  of 
"  which  we  are  now  in  a  great  meafure  deftitute :  Especially  if  the  whole 
"  was  dillributed  into  the  proper  clafles  of  married  and  unmarried,  in- 
"  dujirious  and  chargeable  poor,  Artificers  of  every  kind,  Manufacturers,  &c. 
and  if  this  was  done  in  each  county,  city,  and  borough,  feparately  •, 
that  particular  ufcful  conclufions  might  thence  be  readily  deduced,  as 
well  as  the  general  itate  of  the  nation  difcovered,  and  the  rate  according 
to  which  human  life  is  wafting  from  year  to  year.  See,  on  this  fubjedt, 
the  judicious  Obfervations  of  Mr.  Corbyn  Morris,  addrefied  to  Thomas 
Potter,  Efq;    in  the  year  1 75 1." 


tc 


Thus  far  Mr.  De  Moivre.  Since  that  time  Dr.  Price  has  published 
two  more  tables  of  the  probability  of  the  duration  of  human  life  formed 
from  obfervations  on  the  births  and  burials  at  Northampton  and  Norwich, 
which  may  be  feen  in  his  book  above-mentioned,  intitled,  "  Obfervations 
en  reverfionary  payments"  Tables  IV  and  V,  pages  317  and  318.  And 
the  grounds  upon  which  they  are  conftructed,  as  well  as  the  method  of 
forming  them  from  thofe  grounds,  are  fet  forth  in  the  fame  book  in  the 
difcourfe  intitled,  "  Obfervations  on  the  proper  method  of  conjlrufting  tables, 
&c"  from  page  240  to  page  281,  third  edition. 

XXI.  I  now  proceed  to  the  main  defign  of  this  tracl,  which  is  to  fhew 
how,  by  the  help  of  any  one  fuch  table  of  the  probabilities  of  the  duration 
of  human  life  as  thofe  above-mentioned,  the  value  of  any  future  contin- 

D  2  gent 
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gent  payment,  depending  upon  the  continuance  of  one  or  more  lives,  may 
be  computed.  Now  the  great  fundamental  maxim  upon  which  ail  com- 
putations of  this  kind  are  grounded,  may  be  explained  as  follows. 

'The  fundamental  maxim  of  the  dottrine  of  life-annuities. 

In  every  bargain  between  two  perTons  concerning  a  grant  of  a  fum  of 
money  to  be  paid  by  the  one  to  the  other  at  a  given  future  time,  in  cafe 
the  grantee,  or  purchaier,  fhall  be  then  alive,  or  in  cafe  the  grantee  and 
one  or  more  other  perfons  of  given  ages  fhall  be  then  alive,  the  fair  price 
of  fuch  future  fum  of  money,  according  to  a  given  rate  of  the  intereft  of 
money  and  a  given  table  of  the  probabilities  of  the  duration  of  human  life, 
is  to  be  afcertained  in  the  following  manner.  We  muft  fuppofe,  in  the 
firft  place,  that  the  grantor  of  the  future  fum  of  money  makes  feveral 
hundred  grants  of  the  fame  kind,  and  upon  exactly  the  fame  conditions,  to 
as  many  different  grantees,  or  purchasers,  all  of  the  fame  age  with  the 
firft  grantee  ;  and,  in  the  fecond  place,  that  thefe  feveral  purchafers  and 
their  companions,  (or  the  perfons  upon  the  continuance  of  whofe  lives,  as  well 
as  their  own,  their  right  to  the  laid  future  furris  depends,)  die  off,  in  the  inter- 
val between  the  time  of  making  the  grants  and  the  time  of  payment,  in  the 
fame  proportions  as  perfons  of  the  fame  ages  refpectively  are  reprefented  to 
do  in  the  table  of  the  probabilities  of  the  duration  of  human  life  by  which 
the  calculation  is  to  be  governed  :  and,  in  the  third  place,  we  muft  fup- 
pofe ihat  the  feveral  funis  of  money  paid  by  the  feveral  grantees  of  thefe 
future  payments  to  the  grantor  of  them  as  the  price  thereof,  are  improved 
by  the  faid  grantor  at  compound  intereft,  at  the  rate  fuppofed  in  the 
queftion,  during  the  whole  interval  of  time  between  the  time  of  making 
the  grants  and  the  time  at  which  the  payments  become  due.  And  then 
we  muft  inquire  what  fum  each  of  the  faid  grantees  ought  to  pay  to  the 
grantor  to  the  end  that,  upon  thefe  three  fuppofitions,  he  may,  at  the  end 
of  the  faid  interval,  or  when  the  faid  payments  become  due,  be  neither  a 
gainer  nor  a  lofer  by  the  fum  total  of  all  his  bargains,  but  be  pofiefied  of 
juft  enough  money,  arifing  from  the  fums  formerly  paid  him  by  the  faid 
grantees,  to  latisfy  all  the  demands  which  will  then  be  made  upon  him. 
And  the  fum  which  ought  thus  to  be  paid  him  by  each  of  the  faid  grantees, 
when  he  makes- a  great  number  of  the  faid  grants  to  different  perfons,  is 
the  fair  price  which  a  Tingle  grantee  ought  to  pay  him  for  a  grant  of  the 
fame  future  fum  of  money,  fubjedt  to  the  fame  conditions  and  contingen- 
cies, when  he  makes  only  one  fuch  grant. 

This  is  a  maxim  which,  I  prefume,  will  be  admitted  as  felf-evident  •, 
it  being  hardly  poflible  to  doubt  of  its  truth.  But  if  the  reader  fhould  not 
admit  it  upon  its  own  evidence,  1  confefs  I  am  unable  to  demonftrate  it 
by  means  of  any  other  propoiition  more  evident  than  itfelf.     And  therefore 

in 
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in  this  cafe  I  muft  defire  him  to  confider  it  as  a  definition  of  what  is  meant 
in  the  following  pages  by  the  expreflions  of  the  fair  price,  or  true  value  of 
fuch  a  future  contingent  payment;  fince  it  is  only  in  that  fenfe  that  the 
fair  price,  or  true  value,  of  fuch  a  future  contingent  payment  can  be 
collected  from  the  tables  of  the  probabilities  of  the  duration  of  human 
life  above-defcribed. 

1 

Of  the  prefent  values  of  future  certain  payments  of  money. 

XXII.  It  appears  from  the  foregoing  article  that,  in  order  to  find  the 
true  value  of  a  future  contingent  payment,  depending  upon  the  continu- 
ance of  one  or  more  given  lives,  it  is  neceflary  that  we  ihould  be  able  to 
determine,  what  fum  of  money,  paid  down  ac  prefent  to  the  grantor  of 
the  ieveral  future  payments  above-mentioned,  will,  if  improved  by  him  at 
compound  intereit  at  the  rate  of  interefl  fuppofed  in  the  queftion,  during 
the  whole  interval  of  time  before  the  laid  future  payments  become  due, 
amount  at  that  time  to  the  whole  fum  of  money  which  he  will  then  be 
obliged  to  pay  to  his  feveral  grantees.  This  prefent  fum  of  money  which, 
being  fo  improved  at  compound  interefl:  at  a  certain  given  rate  of  interefl", 
will  in  a  certain  number  of  years  amount  to  fuch  larger  given  fum,  is  what 
the  writers  upon  this  fubjeft  uiually  call  the  prefent  value'  of  fuch  larger 
fum  at  the  laid  rate  of  interefl;.  And,  as  this  is  a  Ihort  and  convenient 
expreffion  to  denote  the  laid  lefler  fum,  I  lhall  frequently  make  ufe  of  it  in 
the  courfe  of  the  following  pages. 

XXIII.  Now  the  method  of  finding  the  prefent  value  of  any  given 
fum  of  money  that  is  to  be  received  at  the  end  of  a  given  number  of 
years,  according  to  any  given  rate  of  interefl,  is  as  follows. 

PROBLEM         I. 

To  find  the  prefent  value  of  any  given  fum  of  money  which  is  payable 
at  the  end  of  any  given  number  of  years,  according  to  any  given  rate 
of  interefl. 

SOLUTION. 

Let  S  be  put  for  the  given  fum  of  money  whofe  prefent  value  is  to  be 
determined  ;  and  n  for  the  number  of  years  at  the  end  of  which  it  is  to  be 
received.  And  let  r  be  to  1  as  the  fum  that  arifes  by  adding  together  any 
fum  of  money  and  its  interefl  for  one  year  according  to  the  rate  fuppofed 
in  the  queftion,  is  to  the  faid  principal  fum  of  money  alone,  or  without  its 
interefl:.  And  let  x  be  put  for  the  prefent  value  of  the  given  fum  S,  which 
is  to  be  found.     Then  it  is  evident  that  x  will  be  to  x  with  its  interefl:  for 

one 
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one  year  as  i  to  r,  and  confequently  that  *  with  its  intereft  for  one  year 

rX 

will  be  equal  to  — >  or  rx  ;  that  is,  the  amount  of  x  at  the  end  of  the  firft 

year  will  be  rx.  In  like  manner  the  amount  of  x  at  the  end  of  the  firft 
year  will  be  to  the  fame  amount  together  with  the  intereft  of  it  for  one 
year,  that  is,  to  the  amount  of  x  at  the  end  of  the  fecOtid  year,  as  i  to  r ; 
and  confequently  the  amount  of  *  at  the  end  of  the  fecond  year  will  be 
equal  to  r  multiplied  into  the  amount  of  x  at  the  end  of  the  firft  year,  or 
to  r  multiplied  into  rx,  or  to  rrx.  And  in  like  manner  it  will  appear  that 
the  amount  of  x  at  the  end  of  the  third  year  will  be  r3x,  and  at  the  end  of 
the  fourth  year  r*x,  and  at  the  end  of  the  fifth  year  rsx,  and  at  the  end  of 
the  »th,  or  laft,  year  r"x.     Therefore  r"x  is  equal  to  the  given  fum  S  whofe 

prefent  value  x  is  to  be  found.     Therefore  x  is  equal  to  — ;    that    is,    the 

prefent  value  of  the  given  fum  S  is  equal  to  the  quotient  that  arifes  by- 
dividing  that  given  fum  by  that  power  of  r  whole  index  is  the  number  of 
years  at  the  end  of  which  the  faid  fum  becomes  payable.     QEI. 

An  example  of  the  foregoing  fohition. 

Thus,  for  example,  if  the  fum  of  265/.  is  to  be  received  at  the  end 
of  three  years,  and  the  rate  of  intereft  is  three  per  cent,  we  mult  pro- 
ceed as  follows. 

Since  the  intereft   of   money   is   3    per  cent,     we    fhall   have    100  : 
103  :  :    1   :  r  i     and  confequently  r  will  be  =  103x1   =   103  =   1.03. 

100  100 

Therefore  rr  is  =  1.03  x  1.03  =  1.0609,  an<^  r'  =  rrxr  —  1-0609x1.03 
=  1.092,727.      Therefore    x,    or   the   prefent   value  of  S,  or   265/.   is  = 
^.265         =£.242.51,  or  242/.   ioj.  id.{.     QEI. 
1.092,727 

COROLL.  It  follows  from  the  foregoing  folution  that  the  prefent  value 
of  one  pound  at  the  end  of  n  years  is  —  of  a  pound.  For  in  this  cafe  S 
is  equal  to  £  1  ;  and  confequently  .v,  orthe  prefent  value  of  S,  which  is  in 
all  cafes  equal  to—  >  is  in  this  cafe  equal  to—''  or  --  of  a  pound.    QED. 
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Of  Mr.  Smart's  tables  of  interefi, 

XXV.  If  one  pound  fterling  be  denoted  by  r,  it  is  evident  that  r  will 
be  the  amount  of  one  pound  fterling  together  with  its  intereft  for  one 
year,  or  the  amount  of  one  pound  fterling  at  the  end  of  a  year-,  and  r2, 
will  be  its  amount  at  the  end  of  two  years-,  and  r3  its  amount  at  the  end 
of  three  years;  and  r*  its  amount  at  the  end  of  four  years;  and,  in 
general,  r*  its  amount  at  the  end  ©f  n  years.  Now  all  thefe  powers  of  ; , 
from  the  firft  power  to  the  hundredth,  according  to  the  twelve  different 
values  of  it  above-mentioned,  to  wit,  1.  2,  1.025,  1.03,  1.C35,  1.04, 
1.045,  I-°5>  1-^6,  1.07,  1.08,  1.09,  and  1.10,  (which  correfpond  to  the 
feveral  rates  of  intereft  above-mentioned,  of  2  per  cent.  2-|  per  cent. 
3  per  cent.  3-5  per  cent  4  per  cent.  4-5  per  cent.  5  per  cent.  6  per  cent. 
7  per  cent.  8  per  cent.  9  percent,  and  10  per  cent.)  or  all  thefe  amounts 
of  one  pound  fterling,  at  the  end  of  one,  two,  three,  and  four,  years, 
and  of  every  following  year  as  far  as  the  hundredth,  inclufively,  according 
to  thofe  feveral  rates  of  intereft;  together  with  the  ieveral  amounts  of  it  at 
the  end  of  all  the  intermediate  half  years  from  the  beginning  of  the  firft 
year  to  the  end  of  the  hundredth  year;  are  ready  calculated  to  our  hands, 
to  no  lefs  than  eight  places  of  decimal  fractions,  by  Mr.  John  Smart 
in  his  mod  ufeful  tables  of  intereft  publifhed  in  quarto  in  the  year  1726. 
Thefe  amounts,  or  powers  of  the  different  values  of  r,  conftitute  what  he 
calls  his  firft  table  of  compound  interejl,  which  takes  up  eight  pages  of  his 
book,  to  wir,  the  52d,  53d,  54th,  55th,  5  th,  57th,  58th,  and  59th 
pages.  And  in  his  fecond  table  of  compound  intereft,  contained  in  pages 
60,  61,  62,  63,  64,  65,  66,  by,  he  nas  given  us  the  reciprocals  of  thefe 
amounts,  or  powers  of  r,  or  the  prefeni  values  of  one  pound  payable  at 
the  end  of  any  number  of  years  or  half  years,  in  the  fpace  of  an  hundred 
years,  according  to  the  laid  rates  of  intereft,  computed  to  the  fame  degree 
of  exactnds.     By  thefe  molt  uieful  tables  the  greater  part  of  the  labour  of 

computing 
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computing  the  value  of  a  future  contingent  payment  depending  upon  the 
continuance  of  a  life  or  lives,  or  that  of  a  life-annuity,  (which  is  only  the 
fum  total  of  feveral  fuch  payments,)  is  taken  away,  as  will  be  evident 
from  the  method  of  computing  the  values  of  lucii  payments,  which  wc 
now  proceed   to  explain. 

PROBLEM  II. 

XXVI.  To  find  the  fum  of  money  which  the  purchafcr  of  a  future 
payment  of  one  pound  fterling,  to  be  received  at  the  end  of  any  given 
number  of  years,  provided  the  faid  purchafer  fhall  be  then  living,  ought 
to  pay  for  it :  the  age  of  the  faid  purchafer,  and  the  rate  of  interelt  of 
money,  and  the  probabilities  of  the  duration  of  human  life,  being  all  given. 

A  folution  of  this  problem  in  the  cafe  of  a  particular  example. 

Let  the  rate  of  intereft  of  money  be  fuppofed  to  be  3  per  cent,  and 
the  probabilities  of  the  duration  of  human  life  fuch  as  they  are  repreiented 
to  be  in  Monfieur  de  Parcieux's  table  above-mentioned.  And  let  the 
number  of  years  at  the  end  of  which  the  faid  fum  of  one  pound  is  to  be 
paid  to  the  grantee,  or  purchafer  of  it,  if  he  be  then  alive,  be  30  :  and 
the  age  of  the  faid  grantee,  or  purchafer,  25  years. 

Then,  in  the  firft  place,  we  mud  look  into  Mr.  de  Parcieux's  table  to 
fee  how  many  perlons  of  25  years  of  age  are  there  fuppofed  to  be  all  living 
at  the  fame  time.  This  number  we  fhall  find  to  be  774.  We  muft  there- 
fore fuppofe  that  the  grantor  of  the  one  pound  to  the  purchafer  propofed 
in   the  queftion  does  not  confine  himfelf  to  that  fingle  grant,  but  makes 

773  more  fuch  grants,  of  one  pound  each,  to  as  many  different  perlbns  of 
the  fame  age  of  25  years,  to  be  paid  to  them  at  the  end  of  30  years,  or 
when  they  ihall  be  55  years  old,  if  they  fhall  then  be  living,  but  not  to  be 
paid  to  their  executors,  or  other  reprefentatives,  if  they  fhall  then  be  dead  -, 
that  is,  we  muft  fuppofe  that  he  makes  774  fuch  grants  in  all,  including 
that  to  the  purchafer  propofed  in  the  queftion.  And  we  muft  likewile 
fuppofe  that  all  thefe  774  purchafers  have  the  fame  chance,  one  with  the 
other,  of  living  any  given  number  of  years,  or  that  there  is  no  apparent 
reafon  for  fuppofing  that  any  one  of  them  is  more  likely  to  live  to  any 
given  future  age  than  any  other.  This  done,  we  muft  inquire  how  many 
of  thefe  774  purchafers  of  one  pound  each  will  be  alive  at  the  end  of  30 
years,  fuppofing  them  to  die  off"  in  the  proportion  mentioned  in  Mr.  de 
Parcieux's   table.     Now  it  appears  by  Mr.  de  Parcieux's  table  that  out  of 

774  pcrfons  of  the  age  of  25  years,  all  living  at  the  fame  time,  526  will 
be  alive  at  the  age  of  55  years,  or  at  the  distance  of  30  years.     Therefore 

out 
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out  cf  the  faid  774  purchafers  of  thefe  future  payments  of  one  pound, 
to  lie  received  at  the  end  of  30  years,  526  will  live  to  be  intitled  to  them. 
Therefore  at  the  end  of  the  faid  30  years  the  grantor  of  thefe  future  pay- 
ments will  have  526  fums  of  one  pound  each  to  pay  to  the  faid  furviving 
purchafers.  And  confequently,  to  the  end  that  the  faid  grantor  mav  be 
neither  a  gainer  nor  a  lofer  by  the  fum  total  of  all  his  bargains,  it  is  ne- 
ceffary  that  he  fhould  receive  at  the  time  of  making  the  faid  grants,  526 
times  the  prefent  value  of  one  pound  payable  at  the  end  of  30  year-, 
when  the  intereft  of  money  is  3  per  cent,  or  526  times  the  fum  which, 
being  improved  continually  at  compound  intereft  during  the  faid  term  of 
30  years  at  the  faid  rate  of  intereft,  will  at  the  end  of  that  time  amount  to 
one  pound ;  becaufe  in  that  cafe,  if  he  improves  the  faid  fum  (of  52b 
times  the  prefent  value  of  one  pound)  fo  received  at  compound  intereft  at 
the  faid  rate  of  3  per  cent,  during  the  whole  30  years,  it  will  in  that  time 
increafe  to  juft  526  pounds,  which  is  the  fum  he  will  then  be  obliged  to 
pay  to  the  furviving  purchafers.  Now  it  appears  by  Mr.  Smart's  fecond 
table  of  compound  intereft,  page  61,  that  the  prefent  value  of  one  pound 
payable  at  the  end  of  30  years,  without  being  liable  to  any  contingency, 
when  the  intereft  of  money  is  3  per  cent,  is  .411,986,76  of  a  pound. 
Therefore  526  times  .411,986,76  of  a  pound,  or  £216.705,035,76,  is  the 
fum  which  the  faid  grantor  ought  to  receive  at  the  time  of  making  the 
faid  grants  from  all  the  774  purchafers  of  them.  Therefore  the  fum  which 
each  of  them  ought  then  to  pay  him  is  the  774th  part  of  £216.705,035,70, 
or  .279,980,66  of  a  pound,  or,  nearly,  .28  of  a  pound,  or  5s.  jd.^.  And 
confequently,  by  Art.  21,  when  he  makes  only  one  fuch  grant  to  a  pur- 
chafer  of  25  years  of  age,  he  ought  to  receive  for  it  the  fame  fum  of 
.279,980,66  of  a  pound,  or  .28  of  a  pound,  or  gs.  "]d.^.     QJ.l. 

XXVII.  I  have  folved  the  foregoing  problem  in  the  cafe  of  a  particular 
example  for  the  fake  of  making  the  method  of  folution  as  clear  and  fami- 
liar as  poffible.  But  it  is  eafy  to  fee  that  the  reafonings  ufed  in  it  extend 
to  all  other  cafes  whatfoever,  and  confequently  that  the  folution  is  really 
general.  But  now,  that  no  doubt  may  be  left  on  this  head  in  the  reader's 
mind,  I  fhall  repeat  the  folution,  at  the  fame  length  as  before,  in  general 
terms  and  with  a  notation  fuiied  to  them  ;  by  which  means  we  fhall  obtain 
a  fhort  and  general  expreffion  of  the  value  of  any  fuch  future  and  con- 
tingent payment  as  is  hereby  fought,  which  it  will  be  eafy  to  apply  to  any 
other  inftances. 

A  general  fohction  of  the  foregoing  problem. 

XXVIII.  Let  1  be  put  for  one  pound  fterling,  and  r  for  the  fum  of 
one  pound  and  its  intereft  for  one  year  according  to  the  rate  of  intereft 
given  in  the  queftion,  or  the  amount  of  one  pound,  improved  at  that  rate 
of  intereft,  at  the  end  of  a  year.     And  let  »  denote  the  number  of  years 

E  at 
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at  the  end  of  which  the  fum  of  one  pound  is  to  be  paid  to  the  purchafer, 
if  he  is  then  alive,  but  not  to  his  executor,  or  other  representative,  if  he  {hall 
then  be  dead.  And  let  JV  denote  the  number  of  years  in  the  age  of  the 
purchafer  at  the  time  of  his  making  the  purchafe  of  this  one  pound-,  and 
confequently  N-\-n  the  number  of  years  contained  in  his  age  at  the  time  he 
becomes  intitled  to  receive  it,  if  he  lives  fo  long. 

Then,  in  the  firft  place,  we  muft  look  into  the  table  of  the  probabilities 
cf  the  duration  of  human  life  by  which  the  calculation  is  to  be  governed, 
and  which  I  (hall  fuppofe  to  be  that  of  Mr.  de  Parcieux,  to  find  how  many 
perfons  of  JV  years  of  age  are  there  reprefented  as  living  at  the  fame  time. 
This  number  we  will  call  P.  We  muft  then  fuppofe  that  the  grantor  of 
the  future  payment  of  one  pound  to  the  purchafer  mentioned  in' the 
queftion  does  not  confine  himfelf  to  that  fingle  grant,  but  makes  at  the 
fame  time  P — i  more  fuch  grants  to  as  many  different  purchaiers  of  the 
all  of  the  age  of  JV  years ;  fo  that,  including  the  grant  to  the;  purchailr 
mentioned  in  the  queftion,  he  makes  in  all  P  fuch  grants  to  P  different 
purchafers,  all  of  the  age  of  JV  years.  And  we  muft  further  fuppofe 
that  all  thefe  P  purchafers  have  the, fame  chance,  one  with  the  other, 
of  living  any  given  number  of  years,  or  that  there  is  no  apparent  realon 
for  fuppoiing  that  any  one  of  them  is  more  likely  to  live  fo  any  given 
future  age  than  any  other.  And  we  muft  likewife  fuppofe  them  to  die:orfj 
in  the  courfe  of  the  n  years  which  are  to  elapie  before  the  payments 
become  due,  in  the  proportion  in  which  perfons  of  the  fame  age  are; 
reprefented  to  die  off  in  the  fame  time  in  the  table  of  the  probabilities  of 
the  duration  of  human. life  adopted  for  the  calculation.  We  muft  there- 
fore look  into  that. table  to  find  how  many  perfons  out  of  P  perfons  living 
at  the  age  of  JV  years  are  reprefented  as  living  to  the  age  of  N-\-n  years. 
And  this  number  we  will  call  p.  Then  it  is  evident  that  out  of  all  the  P 
purchafers  of  the  future  fums  of  orie  pound  each,  payable  at  the  end  of 
n  years,  only  p  perfons  will  be  alive  at  the  end  of  the  laid  n  years  to  claim 
their  re'fpe&ive  payments..  Therefore,  at  the  end  of  the  laid  n  years  the 
grantor  of  thefe  future  payments  will  have  p  fums  of  one  pound  each-  to 
pav  to  the  raid  furviving  purchafers.  Therefore,  to  the  end  that  the  laid 
grantor,  when 'thefe  payments  become  due,  may  be  neither  a  gainer  nor  a 
lofer  by  the  fum  total  of  all  his  bargains,  it  is  neccflary  that  he  fhould 
receive  juft^  times  the  prefent  value  of  one  pound  payable  at  the  end  of 
«  years,  when  the  intereft  of  money  is  that  which  is  denoted  by  die  pro- 
portion of  r  to  i,  or  p  times  the  fum  which,  being  improved  continually 
at  compound  intereft  during  the  fpace  of  n  years  at  the  laid  rate  of  intereft, 
will  at  the  end  of  the  laid  term'  amount  to  one' pound:'  becaufe  in  that 
tale,  if  he  fo  improves  the  money,  he  then  receives,  it  will  amount  at  the 
end  of  the  laid  term  to  exaftly  />, times  one  pound,  fo  as  to  enable  him  to  • 
fatisfy  the  juft  demands  of  the  p  furviving  purchafers.     Now  the  prefent 

value 
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value  of  one  pound  to  be  received  at  the  end  of  n  years,  when' the  intereft 
of  money  is  that  which  is  exprefled  by  trie  proportion  of  r  to  1,  is  juft.  as 
much  lefs  than  one  pound  as  one  pound  is  lefs  than  the  amount  of  one 
pound  improved  at  compound  intereft  during  «  years  at  the  fame  rate  or" 
intereft.  But  the  amount  of  one  pound  improved  at  compound  intereft  for 
n  years,  at  the  rate  of  intereft  exprefled  by  the  proportion  of  r  to  r,  is 
or  the  »th  power  of  r.  Therefore  the  prelent  value  of  one  pound  to  be*, 
received  at  the  end  of  n  years,  at  the  faid  rate  of  intereft,  is  to  1/.  as  1.. 
is  to  r".     And  cOnfequently  the  faid  prelent  value  of  one  pound  is  equal  to 

—  of  a  pound.    Therefore  p  times  —  of  a  pound,  or  i-/ is  the  fum  which 
T"  fn  r"  . 

the  faid  grantor  ought  to  receive  at  the  time  of  making  the  grants  afore- 

faid  rrom  all  the  P  purchasers  of  them.  '  Therefore    the  fum  which   he 

ought  to  receive  at  that  time  from  each  of  the  faid  purchafers  is  the  Pch 

P  P 

part  of   -£,  or  is  equal  to  ■——■  £.     And  confequently,  by  Art.  2r,  when 

the  faid  grantor  makes  only  one  fuch  grant  to  a  purchafer  of  JV  years  of 

P 
age,  he  ought  likewife  to  receive  for  it  the  fame  fum  of  ~—  £.     QJLl. 

XXIX.     This  conclufion   may   be  exprefled  in  words  in  the  manner 
following. 


■&• 


Find  the  prefent  value  of  one  pound  certain,  to  be  received  at  the  end 
of  the  given  number  of  years,  according  to  the  given  rate  of  intereft,  by 
the  help  of  Mr.  Smart's  fecond  table  of  compound  intereft,  or  otherwife. 
Then  find  in  the  given  table  of  the  probabilities  of  the  duration  of  human 
life  at  the  feveral  different  ages  of  it,  the  number  of  perfons  living  at  the 
age  of  the  purchafer.  Then  add  to  the  age  of  the  purchafer  the  number 
of  .years  at  the  end  of  which  the  fum  of  one  pound  is  made  payable  to 
him,  and  find  in  the  faid  table  the  number  of  perfons  living  at  the  faid 
greater  age.  Then  multiply  the  aforefaid  prefent  value  of  one  pound 
certain  by  this  latter  number  of  perfons  living ;  and  divide  the  produdt 
thence  ariiing  by  the  number  of  perfons  living  at  the  age  of  the  purchafer. 
And  the  quotient  will  be  the  value  of  this  contingent  fum  of  one  pound, 
which  is  payable  to  the  purchafer  at  the  end  of  the  given  number  of 
years,  if  he  is  then  alive,  exprefled  in  decimal  parts  of  a  pound  fterling. 

XXX.  COROLL.  1.  If  the  fum  of  money  to  be  received  by  the 
purchafer  at  the  end  of  the  given  number  of  years  is  greater  or  lefs  than 
one  pound,  it  is  evident  that  the  price  he  ought  to  pay  for  it  to  the  grantor 
will  be  greater  or  lefs  than  the  price  of  the  future  payment  of  one  pound  in 

E  2  the 
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the  fame  proportion      Therefore  if  the  fum  to  be  received  at  the  end  of 
n  years  is  denoted  by  the  letter  S,  the  price  he  ought  to  pay  for  it  will  be 

■p-    — '     For  as  £  i   is  to  S £y  fo  is   p^— >  or  the  price  of  a  future  pay- 

,-  r  pxS  p  x  S 

mentof/i,  to-£ — >   or  £    — • 


XXXI.  COROLL.  2.  By  finding  in  the  method  defcribed  in  the 
fblution  of  the  foregoing  problem  the  feveral  values  of  one  pound  fterling 
to  be  received  by  a  purchafer  of  a  given  age  at  the  end  of  every  future 
year  of  the  whole  fpace  of  time  through  which  it  is  pofiible  that  his  life 
may  be  extended,  provided  he  is  living  at  the  time  when  every  fuch  pay- 
ment becomes  due,  and  adding  thefe  values  all  together,  we  fhall  obtain 
the  value  of  a  fet  of  equal  payments  of  one  pound  each  to  be  made  to  the 
purchafer  at  the  end  of  every  future  year,  or  of  an  annuity  of  one  pound 
a  year  for  his  life.  And  this  is  the  manner  in  which  tables  of  the  values, 
of  life-annuities  are,  or  ought  to  be,  computed. 

An  example  of  the  calculation  of  a  life-annuity  according  fo  the  method 
defcribed  in  the  foregoing  articles. 

XXXII.  As  an  example  of  this  method  of  computing  the  values  of 
life-annuities,  we  will  here  compute  at  length  the  value  of  an  annuity  of 
one  pound  for  the  life  of  a  purchafer  of  80  years  of  age,  upon  a  fup- 
pofition  that  the  intereft  of  money  is  3  per  cent,  and  that  the  probabilities 
of  the  duration  of  human  life  are  fuch  as  they  are  reprefented  to  be  in 
Mr.  de  Parcieux's  table. 

Now  it  appears  by  Mr.  de  Parcieux's  table  that,  out  of  1 18  perfons  of 
the  age  of  80  years,  all  living  at  the  fame  time,  101  will  live  to  the  age* 
of  81  years.  And  by  Mr.  Smart's  fecond  table  of  compound  intereft, 
page  6c,  it  appears  that  the  prefent  value  of  one  pound  certain,  to  be- 
rtceived  at  the  end  of  one  year,  when  the  intereft  of  money  is  3  per  cent, 
is  .9708  of  a  pound.-  (For  though  he  carries  this  value  to  eight  places 
of  figures,  I  emit  the  four  laft  figures,  as  unneceffary  in  the  prefent  com- 

l  £ 

putation.)     Therefore  by  Art.  28,  or  29,  101x9708      or   98.0508      or 

iTs  118 

.2^co£,  is  the  prefent  value  of  the  firft  year's  payment  of  the  annuity 
at  one  pound,     which  is  to   be  made  to  the  purchafer  when  he  fhall-' 
be  81   years  old. 

In 
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In  like  manner  it  appears  by  Mr.  de  Parcieux's  table  that  of  the  original 
number  of  118  perfons  of  the  age  of  80  years,  all  living  at  the  fame  time,, 
there  will  be 


and 

85 
71 

perfons 

living  at  the  age  ef  82  years, 
at  the  age  of  83, 

and 
and 
and 
and 
and 

59 
48 

38 
29 

22 

at  the  age  of  84, 
at  the  age  of  85, 
at  the  age  of  86, 
at  the  age  of  87, 
at  the  age  of  88, 

and 

16 

at  the  age  of  89, 

and 

1 1 

at  the  age  of  90, 

and 

7 

at  the  age  of  91, 

and 

4 

at  the  age  of  92, 

and 

2 

at  the  age  of  93, 

and 

I 

at  the  age  of  94, 

and  i 

none  at  all 

at  the  age  of  95. 

And  by  Mr.  Smart's  fecond  table  of  compound  intereft,  page  60,  it 
appears  that,  when  the  intereft  of  money  is  3  per  cent,  the  prefent  value 
of  one  pound  certain,  payable  at  the  end  of 

£ 

IS  .9425  ; 

'9*5*  i 

.88845 
.86261 
•8374; 

.8130  ; 
.78941 
.7664  ; 
.7440  ; 
.7224-, 

•70I3; 

.6809  ; 

.6611. 

Therefore,  by  Art.  28  or  29,  the  value  of  the  fecond  year's  rent,  or 
payment  of  one  pound,  which  is  to  be  received  by  the  purchafer  when  he 

£  £  £ 

is  82  years  old,  is  85X.9425,  or  80.1125,  or  .6789* 
118  118 

And 


2  years, 

and  at  the  end  of 

3  years, 

and  at  the  end  of 

4  years, 

and  at  the  end  of 

5  years» 

and  at  the  end  of 

6  years, 

and  at  the  end  of 

7  years, 

and  at  the  end  of 

8  years, 

and  at  the  end  of 

9  years, 

and  at  the  end  of 

10  years, 

and  at  the  end  of 

1 1  years, 

and  at  the  end  of 

12  years, 

and  at  the  end  of 

13  years, 

and  at  the  end  of 

14  years, 
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And  the  value  of  the  third  year's  rent,  which  is  to  be  paid  him  when  he 
is  83  years  old,  is  71X.9151,  or  65.0721,  or  .5514. 
njB  118 

£  £ 

And  that  of  the  fourth  year's. rent  is  59X.8884     52.4156.  £ 

=  f =  .4442. 

118  118 

,       L  .         £  £\ 

And  that  of  the  fifth  year's  rent  is  48  x.  8  62  6      41.4048  £ 

=— =  .350S. 

118  118 

£         £ 

And  that  of  the  fixth  year's  rent  is  38X. 83 74      31.8212  £ 

=  =  .2612. 

118  118 

£        £ 

And  that  of  the  feventh  year's  rent  is  29X.8130      23.5770        £ 

== =  .1998. 

118  118 

.        £         £ 

And  that  of  the  eighth  year's  rent  is  22 x. 7 89 4      17.3668  £ 

=  ■ =  .1472. 

118  118 

£        £ 

And  that  of  the  ninth  year's  rent  is  16X.7664       12.2624         £ 

■ — ; —  = =  'I039- 

118  118 

£  £ 

And  that  of  the  tenth  year's  rent  is  nx.7440       8.1840  £ 

■ =  1 =  .0693. 

'  .    •    ■  118  118 

£  £ 

And  that  or  the  eleventh  year's  rent  is  7x7224        5.0568        £ 

• ■         =  ■  =  .0428. 

118  118 

And 
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£  £ 

And  that  of  the  twelfth  year's  rent  is  4X.7013        2.8052         £ 


31 


118  118 


=  .0237. 


£  £ 

And  that  of  the  thirteenth  year's  rent  is.  2X. 6809        1,3618         £ 


118  118 


*=  .0115. 


And  that  of  the  fourteenth  year's  rent  is  ix.661 1         .661 1  £ 


118  11 8. 


=  .0056. 


•         ■ 
Add  all  thefe  values  of  the  feveral  yearly-rents  together;  and  their  fum 
total,  £3.7212,   or  3/.  14.S.  gd.  will' be  the  value  of  an  annuity  of  one 
pound  for  the  whole  life  of  the  perlbn  of  80  years  of  age  who  was  fuppofed 
to  be  defirous  of  purchafing  it.     QJE  I. 

£  £  £  £ 

.8309  .2612  .0428  ,.2.8562 

'.&}$§  .1998  •0237.  '.78.14"'' 

.5514  .1472  .0115  .0835 

.4442  •Ic39  .0056  ' 

•3:^  -0693  - — -  3-7212    ■ 
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2.8562      .  .7S14  I  • 

XXXIII.  The  foregoing  computation  might  have  been  fomewhat 
fh.orter.ed  by  firft  adding  together  all  the  feveral  products  £98.0508, 
£80.1125,  £65.072 !,  £52.4156,  &c.  that  arile  from  the  multiplication 
rr  the   numbers  of  periqns  living  at  the  feveral  ages  of  81,  82,  83,   84, 

.  years  into  the  corresponding  prefent  values  of  the  fum  of  one  pound, 
and  then  dividing  their  fum  tot-d  by  118,  or  the  number  of  perfon-s  living 
at  the  age  of  3o  years,  which -is  the  age  of  the  purchaier  of  the  annuity. 
For  as  all  thefe  produces  are  to  be  divided  by  118;  it  is  evident  that  the 
conclufion  will  be  the  fame  whether  we  firft  divide  each  of  them  by  118, 
and  then  add  the  quotients  together,  as  has  been  done  in  the  foregoing 
computation,  or  whether  we  Sirft  add  the  products  themfelves  together, 
and  then  divide  their  fum  by  1 1  0.  And  by  this  latter  method  of  proceed- 
ing we  fhall  have  only  one  operation  of  divifion  inftead  of  feveral,  which 
will  considerably  diminilh  the  labour  of  the  calculation.  .  The  .addition  of 
thefe  produces  is  as  follows. 

98.0508 
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I 

i 

I 

98.0508 

31.8212 

5.0568 

80.1125 

23-577° 

2.8052 

65.0721 

17.3068 

1. 3618 

52.4156 

12.2624 

.6611 

41.4048 

8.1840 

Q.88^3 

337-°55$  93-2II4 

93.2114 

9.8849 


440.1521 


Therefore  £440.1521  is  the  fum  of  all  thofe  products;  which  being 
divided  by  118  gives  us  £3.7301,  or  3/.  14s.  yd.\,  for  the  value  of  an 
annuity  of  one  pound  for  the  life  of  a  perfon  of  80  years  of  age,  when 
the  intereft  of  money  is  3  per  cent.     QJE  I. 

N.  B.  This  refult  is  greater  than  the  former  by  the  fmall  difference  of 
the  100th  part  of  a  pound,  or  about  2d.%;  which  is  owing,  I  imagine,  to 
our  not  lofing  any  part  of  the  aforefaid  products  by  this  addition  of  them, 
whereas  in  dividing  each  of  them  by  118,  according  to  the  former  method, 
we  obtained  quotients  which  were  for  the  moft  part  fomewhat  lefs  than  the 
truth.     But  this  difference  is  not  worth  attending  to. 

XXXIV.  The  reader  will  obferve  that  in  adding  together  the  four- 
teen produds  in  the  laft  article,  and  the  quotients  of  the  divifion  of  thofe 
produces  by  118  in  Art.  32,  I  have  made  ufe  of  a  round-about  method  of 
proceeding  to  obtain  thofe  funis;  to  wit,  by  firfl  feparating  the  laid  pro- 
ducts and  quotients,  which  were  to  be  added  together,  into  three  different 
parcels,  two  of  which  confiit  of  five  terms  and  the  third  of  four,  and 
finding  the  fums  of  thefe  feveral  parcels  of  terms,  and  then  adding  thefe 
three  funis  together  to  obtain  the  fum  total  of  the  whole  fourteen  terms. 
My  reafon  for  doing  this  was  becaufe  I  find  it  eafier  to  obtain  the  fum  total 
of  a  great  number  of  quantities  in  this  manner  than  by  adding  them  all  up 
together  in  one  operation ;  and  I  think  there  is  lefs  danger  of  making  an 
error  in  the  computation.  But  this  is  a  matter  in  which  every  perfon, 
engaged  in  arithmetical  calculations,  mud  be  governed  by  his  own  ex- 
perience, 

XXXV.  The  foregoing  example  of  the  computation  of  the  value  of 
a  life-annuity  for  the  life  of  a  purchafer  of  fourfcore  years  of  age  will  do 
as  well  to  illuftrate  the  method  of  computing  fuch  annuities  delivered  in 
Coroll.  2d,  Art.  31,  as  if  we  had  taken  a  much  younger  life.    And  as 

this 
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this  was  the  folc  intent  of  inferring  any  example  of  this  kind,  an  old  i  • 
was  pitched  up  <n,  in  preference  to  a  young  one  of  only  20  or  30  years, 
for  the  fak  ■■■  avoiding  the  much  greiter  number  of  multiplications  and 
divifions  that  would  have  been  neceflaiy  jn  computing  the  value  of  an 
annuity  for  inch  younger  life,  which  might  have  appeared  tedious  to  the 
reader. 

XXXVI.  COROLL.  3.     The  value  of  a  remote  life-annuity  for  the  Of  the  valus 
life  of  a  purchafer  of  a  given   age,  that  is,  of  an  annuity  that  is  to  take  °f  a  rem<>te 
place  only  at  the  end  of  a  given  number  of  years,  and   to  continue   from  lie'annult?> 
that  time  to  the  end  of  the  purchafer's  life,  according  to  any  given  rate  of 

intereft  and  any  given  table  of  the  probabilities  of  human  life,  may  like- 
wife  be  computed  by  means  of  the  foregoing  problem. 

For  fuch  a  remote  life-annuity  is  a  kt  of  equal  fums  of  money  which 
are  to  be  paid  to  the  purchafer  at  the  end  of  every  year  from  the  time 
when  the  annuity  is  to  take  place,  and  which  are  to  continue  from  that 
time  forwards  to  the  end  of  the  purchafer's  life.  And  confequently,  by 
finding  the  values  of  the  faid  equal  contingent  future  payments  from  the 
time  when  the  annuity  is  to  commence  to  the  end  of  the  whole  fpace  of 
time  through  which  it  is  poflible  the  annuitant's  life  may  be  prolonged, 
(that  is,  according  to  Mr.  de  Parcieux's  table,  to  the  end  of  that  number 
of  years  which,  being  added  to  the  purchafer's  prefent  age,  will  make  94 
years,)  in  the  method  defcribed  in  the  foregoing  problem,  and  adding  thefe 
values  together,  we  {hall  obtain  the  value  of  the  faid  remote  life-annuity 
which  is  to  commence  after  a  given  number  of  years. 

XXXVII.  Thus,  if  a  perfon  of  So  years  of  age  purchafes  a   life-  An   example 
annuity  of  one  pound,  to  commence  when  he  mail  be  85  years  of  age,  or  of.tne  calc"" 
whereof  he   is   to  receive  the  firft  payment  when  he  is  86  years  old,  the  f^1"™  0°  r^ch 
intereft  of  money  being  3  per  cent,  and  the  probabilities  of  the  duration  an  annuity, 
of  human  life  fuch  as  they  are  reprefented  to  be  in  Mr.  de  Parcieux's  table, 

and  it  is  required  to  find  the  value  of  fuch  annuity,  we  muft  find  by  the 
help  of  the  foregoing  problem  the  values  of  the  feveral  future  payments  • 
of  one  pound  each  which  are  to  be  made  to  him  at  the  end  of  his  86th, 
87th,  88th,  89th,  90th,  91ft,  92d,  93d,  and  94th  years,  if  he  attains  to 
thofe  refpective  ages,  according  to  the  Jaid  rate  of  intereft  and  table  of 
probabilities.  And  the  fum  or  thefe  values  will  be  the  value  of  the  pro- 
poled  diftant  life-annuity,  that  was  required  to  be  found.  Thefe  values 
we  have  already  found  to  be  as  follows. 

F  The 
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The  value  of  one  pound  a  year  to  be  received  by  a  perfon  of  80  years 
of  age,  according  to  the  rate  of  intereft  and  table  of  probabilities  above- 
mentioned,  when  he  Ihall  be  86  years  old,    or  £ 

at  the  end  of    6  years,  is  .2612; 
And  the  value  of  £1  to  be  received  by 

him  at  the  end  of    7  years,  is  .1998  -, 

And  at  the  end  of     8  years,  is  .1472  •, 

And  at  the  end  of     9  years,  is  .10391 

And  at  the  end  of  10  years,  is  .0693  ; 

And  at  the  end  of  11  years,  is  .0428; 

And  at  the  end  of  12  years,  is  .02371 

And  at  the  end  of  13  years,  is  .01151 

And  at  the  end  of  14  years,  is  .C056. 

And  the  fum  of  all  thefe  values  is  .8650. 

Therefore  when  the  intereft  of  money  is  3  per  cent.  .8650,  or  1  ys.  %d.  •§■, 
is  the  value  of  an  annuity  of  one  pound  for  the  life  of  a  man  of  fouricore 
years  of  age,  to  commence  when  he  mall  be  85  years  old,  or  whereof  the  lirft 
payment  is  to  be  made  him  when  he  (hall  be  compleatly  8  0  years  old.     QJ£  I. 

SCHOLIUM. 

Concerning  the  bill  for  eft  a  bli firing  certain  remote  life- annuities  in  pari  floes, 
which  paJJ'ed  the  Houfe  of  Commons  in  the  fpring  of  the  year  lyj^. 

XXXVIII.  In  this  manner  may  be  computed  all  thofe  tables  of  remote 
life-annuities  which  were  prepared  in  the  fpring  of  the  year  1773,  and 
annexed  to  a  bill  at  that  time  in  the  Houfe  of  Commons,  for  enabling 
parifbes  to  grant  fuch  annuities  to  their  poor  and  induftrious  inhabitants. 
This  bill  was  bi ought  into  the  Houfe  of  Commons  by  Mr.  Dowdefweil, 
and  feconded  by  Mr.  George  Rice,  the  member  for  Caermarthenfhire,  and 
fupported  by  Sir  George  Savile,  Sir  Richard  Sutton,  Mr.  Edmund  Burke, 
Mr.  Cornwall,  Mr.  Jackfon,  counl'el  to  the  B.iard  of  Trade,  Mr.  Thomas 
Townfherd,  junior,  and  many  other  members  of  parliament  of  eminent 
abilities.  And  it  pafled  in  that  houfe  upon  a  divifion,  after  a  debate,  by  a 
majority  of  about  two  votes  to  one  of  all  the  members  prefent.  But  it 
was  thrown  out  by  the  Houfe  of  Lords.  As  great  pains  had  been  taken 
in  the  framing  this  bill  by  Mr.  Dowdefweil,  (who  brought  it  into  the 
houfe,)  1\  r.  Rice,  and  Sir  George  Savile,  and  many  other  gentlemen; 
who  had  often  met  together,  for  fcveral  hours  at  a  time,  at  Sir  George 
Savile's  houfe  in  Leicefter-Square  to  confidcr  the  feveral  claules  of  it ;  it 
may  not  be  amifs  to  give  my  readers  the  following  general  account  of  it. 

XXXIX.    The 
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XXXIX     Th-  <]<fign  of  this  bill  was  to  encourage  the  lower  ranks  of  Thedefignof 
people  to   m  ii.t'cry  arid   frugality,  by  laying   before  them  a  fafe  and  eafy  the  faid  bill, 
method  of  employing  f.jme  part  of  the  money  they  could  lave  out  of  their 
wages,  or  daily  earnings,  in  a   manner  that  would   be  moil  ftrikingly  for 
their  benefit.     It  was  obferved  that  their  wanting  opportunities  of  this  kind 
was   probably  one  very  principal  caufe   of  their   neglecting  fo  obvious  a 
piece  of  prudence. — That  they  knew,  for  the  mod  part,   but  little  of  the 
public  funds ;   and  that,  when  it  happened  that  they  were  acquainted  with 
them,  the  fmallnels  of  the  fnms  they  would  be  intitled  to  receive  as  the 
interefl  of  the  money  they  could  afford   to  lay  out  in  them,  was  no  en- 
couragement to  them  to  difpofe  of  it  in  that  way.     For  what  inducement, 
for  inilance,  can  it  be  to  a  poor  man  who  has  laved  ten  pounds  out  of  his 
year's  wages  to  invert:  it  in  the  3  per  cent,  bank-annuities,  to  eorifide'r  that 
it  will  produce  him  about  fix  or  feven  millings  a  year?    It  is  but  the  wao-es 
of  three  days   labour.     And,  if  they   lend   their  money  to  tradefmen  of 
their  acquaintance,  as  they  fometimes  do,  it  happens  not  unfrequentiy  that 
their   creditor  becomes   a  bankrupt,  and  the  money  they  had  trailed  him 
with  is  loft  for  ever;  which  difcouiages  others  of  them  from  faving  their 
money   at   all,  and   makes  them  refolve   to  lpend  it  in  the  enjoyment  of 
prefent  pleafure. — But  that,  if  they  faw  an  eafy  method  of  employing  the 
money   they  could   fpare  in  fuch  a  manner  as  would  procure  them  a  con- 
fiderable  income  in  return  for  it  in  fome  future  period  of  their  lives,  with- 
out any  fuch  hazard  of  loling  it  by  another  man's  folly  or  misfortune,  it 
was  probable  they  would  frequently  embrace  it :  and  thus  a  diminution  of 
the  poor's  rate  on  the  eftates  of  the  rich,    an   increafe  of  prefent  induftry 
and  ibbrtety  In  the  poor,  and  a  more  independant  and  comfortable  fupport 
of  them   in  their  old  age   than   they  can  otherwife  expect,  would  be  the 
happy  confequences  of  fuch  an  eftabliihment.     To  effect  thefe  ufeful  pur- 
pofes  the  bill  provided  as  follows. 

1  ft,  That  in  every  pariih  in  England  or  Wales,  in   which  there  were  The  principal 
two  churchwardens  and  two  or  more  overfeers  of  the  poor,  or  one  church-  provifions  of 
warden  and  three  or  more  overfeers  of  the  poor,  that  is,  four,  or  more,  K" 
pariih-officers  intruded  with  the  care  of  the   poor,  it  fhould  be  lawful  for 
the  body  of  the  rateable  inhabitants  of  fuch  pariih,   that  is,  of  thole  inha- 
bitants who  contributed  to  the  poor's  race,  to  grant  life-annuities,  payable 
everv  quarter  of  a  year,  to  fuch  of  the  inhabitants  thereof  as  fhould  be 
willing  to  purchafe  them,  at  the  prices  fet  down  in  the  tables  annexed  to 
the  bill,    which  were  computed  upon  a  fuppofition  that  the  intereft  of 
money  was  only  3  per  cent. 

2dly,  That  the  money  received  from  the  purchafers  of  thefe  annuities 
mould  be  veiled  in  the  3  per  cent,  bank-annuities  in  the  name  of  the  parifh 
which  had  granted  it :  and  the  dividends  duely  received  by  them  every 

F  2  half-year, 
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half-year,  and  employed  in  the  purchafe  of  new  ftock,  fo  as  to  be  improved 
at  compound  intereft,  to  the  end  that  it  may  be  able  to  anfwer  the  annuities 
bought  with  it  when  they  fhall  become  due. 

3dly,  That  for  the  aforefaid  purpofes  of  granting  thefe  life-annuities, 
and  receiving  the  money  paid  for  them,  and  holding  the  ftock  purchased 
with  it  in  the  bank-annuities,  and  the  other  purpofes  of  this  bill,  the  faid 
rateable  inhabitants  of  every  fuch  parilh  fhould  be  made  a  body  politick 
and  corporate,  and  have  a  common  feal. 

4thly,  That,  if  the  parifh-fund  in  the  3  per  cent,  bank-annuities  mould, 
by  the  mifmanagement  of  it,  or  from  any  other  caufe,  prove  infufficient 
to  lupply  the  life-annuities  charged  upon  it,  the  poor's-rate  fhould  be  made 
a  collateral  fecurity  to  the  poor  purchafers  of  thefe  annuities  for  the  pay- 
ment of  them,  and  fhould  be  increafed  to  fuch  a  degree  as  fhould  be 
iufricient  to  make  good  the  deficiencies. 

5thly,  That  no  fuch  annuity  fhould  be  granted  to  any  one  perfon  of 
more  than  20/.  fterling  a  year. 

6thly,  That  no  fuch  annuity  fhould  be  granted  to  any  of  the  inhabi- 
tants of  a  parifn  but  fuch  as  were  legally  fettled  in  it,  or  had  a  right  to 
be  relieved  by  it  in  cafe  they  became  poor  and  helplefs. 

7thly,  That  no  fuch  annuity  granted  to  any  man  fhould  commence 
before  he  was  compleatly  50  years  of  age  ;  nor  to  any  woman  before  ihe. 
was  compleatly  2 5  years  of  age. 

Sthly,  That  no  fum  lefs  than  five  pounds  fhould  be  received  by  the 
managers  of  thefe  annuities  as  the  price  of  any  fuch  annuity. 

Qthly,  That  the  miniflers,  and  church-wardens  and  overfeers  of  the 
poor,  fhould  be  the  managers  of  thefe  annuities  for  the  whole  body  politick 
and  corporate  of  the  rateable  inhabitants  of  the  parilh,  and  Ihould  receive 
the  money  from  the  purchafers  of  them  and  veft  it  in  the  3  per  cent,  bank- 
annuities,  and  receive  the  dividends,  and  employ  them  in  the  purchafe  of 
frefh  ftock,  and  pay  the  annuities  to  the  purchafers  when  they  became  due  : 
and  that  for  the  tranfa&ing  of  the  faid  bufinefs  at  the  Bank  they  fhould 
give  a  power  of  attorney  to  fome  perfon  refiding  in  London. 

lothly,  That  nevenhelefs  the  faid  managers  fhould  not  have  the  power 
of  granting  any  of  thefe  annuities  without  the  conlent  of  the  rateable 
inhabitants  of  the  panfh,  who  fhould  be  affcmbled  in  veftry  for  that  pur- 
po .»   alter  public  notice  of  fuch  intended  meeting  given  in  the  pitnfh- 

church 
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church  on  two  Sundays  immediately  after  divine  fervice.  And  in  thefe 
meetings  of  the  parifhioners  it  mould  be  neceffary  not  only  that  the  ma- 
jority of  them  in  number  mould  confent  to  the  granting  the  annuity  pro- 
poied,  but  that  thole  who  lb  confented  mould  have  paid  more  than  half 
the  lafl  poor's-rate  paid  by  all  the  rateable  inhabitants  lb  affembled. 

This  reftraint  was  intended  to  prevent  the  renters  of  fmall  tenements  in 
the  pnrirt-  from  involving  the  parifh  in  the  contingent  burthen  on  the  poor's- 
rate  that  might  arife  from  thefe  annuities,  againft  the  will  of  the  more 
fubftantial  inhabitants. 

And  it  was  further  provided  that  no  fuch  annuity  mould  be  granted 
unlefs  there  were  picfent  at  the  meeting,  in  which  it  was  granted,  at  leaft 
twelve  of  the  faid  rateable  inhabitants  of  the  parifh,  except  in  parifhes 
where  the  whole  number  of  rateable  inhabitants  was  lefs  than  nineteen  ; 
and  that  in  that  cale  it  mould  be  neceffary  that  at  leaft  two  third  parts  of 
tbe  whole  number  of  inhabitants  fhould,  be  prefent  at  it. 

And,  in  the  nth  and  lafl:  place,  it  was  provided  that  the  purchafers  of 
thefe  annuities  fhould  not  be  permitted  to  alienate  them  without  firft  mak- 
ing an  offer  of  them  to  the  parifh  at  the  price  they  were  worth  at  the  time 
of  fuch  offer  according  to  the  tables  annexed  to  the  bill,  or  at  fome  lower 
price :  and  that  fuch  of  them  as  mould,  at  the  time  of  purchafing  them, 
conlent  to  a  claufe  that  fhould  declare  them  to  be  abfolutely  unalienable, 
fhould,  in  confequence.  of  fuch  confent,  be  .incapable  of  alienating  them 
at  all. 

The  reafon  of  this  reftraint  upon  the  alienation  of  thefe  annuities  was  . 
to  guard  the  poor  owner-,  of  them. againft  their  own  folly  and  weaknefs,  by 
making  it  impoffible  for  them  to  tell  their  annuities  for  a  fmall  part  of  their, 
true  value,  over  a  pot  of  ale  and  without  a  proper,degree  of  deliberation. 

The  reafon  of  computing  the  values  of  thefe  life-annuities  upon  the 
fuppofition  of  lb  low  a  rate  of  intereft  as  3  per  cent,  was  to  make  the  fund 
arifing  from  the  money  paid  ior  them  be  amply  fufficient  to  anfwer  them 
when  they -fhou'd  become  due;  lb  that  it  fhould  be  almoft  impoffible, 
without  great  negligence  in  the  management  of  this  fund,  that  there  fhould 
ever  be  a  neceffity  of  having  recourfe  to  an  augmentation  of  the  poor's-rate 
to  make  good  its  deficiencies  Yet  even  at  this  low  rate  of  intereft  the  pur- 
chalers  ot  thefe  annuities  would  ufually  get  nine  or  ten  per  cent,  for  their 
money,  if  they  puichaied  them  only  five  years  before  the  time  of  their 
commencement ;  and  30  or  40  per  cent,  if  they  would  be  content  to  wait 
for  them  25  or  30  years ;  which  men  under  30  years  of  age  might  da 
without  any  inconvenience.    And  the  hope  of  this,  it  was  preiumed,  might 

be 
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be  a  fufficient  inducement  to  them  to  employ  fome  part  of  their  money  in 
this  way,  and  to  be  diligent  in  their  callings,  and  frugal  in  tiieir  expences, 
with  that  view. 

The  principal  XL.  The  only  objection  that  feemed  likely  to  be  made  to  this  project 
objection  that  was  tfe  difficulty  of  carrying  it  into  execution,  arifing  from  the  inability  of 
toT/mideto  tne  m'n]fe  and  church-wardens  and  overfeers  of  the  poor  of  the  parjfh  to 
the  faid  pro-  manage  the  money  received  from  the  purchafers  of  thefe  annuities*  without 
je&.  an   agent  in  London  for  that  purpofe ;  who  would  probably  be,  for  the 

mod  part,  either  fome  ftock- broker,  or  banker,  or  banker's  clerk,  or  other 
man  of  bufinefs  that  dealt  in  money  tranfactions,  whom  it  might  be  diffi- 
cult to  engage  in  an  employment  of  this  kind  without  paying  him  for  his 
trouble  in  a  manner  that  the  panfh-fund  could  hardly  afford.  But  this 
objection  is  not  fo  firong  as  it  appears  to  be:  becaufe  the  bufinefs  of  this 
kind  to  be  done  in  London  would  not  be  fo  much  as  might  at  firft  b& 
apprehended  •,  and  the  price  of  brokerage  upon  buying  and  felling  the 
parilh-ftock  in  the  bank-annuities  and  receiving  the  dividends  of  it  when 
they  became  due,  is  no  great  matter.  But  how  far  this  difficulty  was  likely 
,  to  hinder  the  execution  of  the  bill  could  not  be  known  with  any  tolerable 

move  thefafd  degree  of  certainty  without  giving  it  a  trial.  And  therefore  the  Houfe  of 
objection,  the  Commons  parted  it.  But  that  the  experiment  might  be  as  little  hazardous 
bill  provided  as  poffible,  and  parifhes  might  not  be  involved  by  it  againft  their  wills  in 
that  every  j  danger  of  thefe  remote  incumbrances,  the  bill  was  made  intirely 
chufe whether  optional,  and  the  rateable  inhabitants  of  every  panlh  were  lert  at  liberty 
it  would,  or  to  giant  or  not  grant  any  of  thefe  annuities,  as  they  mould  think  fit,  and 
would  not,  a-  eveil)  after  they  had  granted  fome  fuch,  to  defift  from  granting  any  more. 
d°oea  6  ^  And  c'''s  *r'u'*  ^berty  of  proceeding  herein  according  to  their  own  judge  - 
J  ments  and  inclinations  was  thought  by  the  gentlemen  who  fupported  the 

bill  in  the  Houfe  of  Commons  to  be  a  compleat  anfwer  to  the  objection 
above-mentioned  arifing  from  the  fuppofed  difficulty  of  carrying  it  into 
execution. 

An  ingenious        XLI.     There  was  however  a  very  ingenious  and  fubtle  obfervation 

oSfervation      made  upon  this  anfwer,  and   in  iupport  of  the  foregoing  objection,  by  a 

"So"  the  noble  ,ord>  of  diftinguifhed  abilities,  and  who  formerly  filled  the  higheft 

faidobjeaion.  ftation   in  the  law  with   great  reputation.     This  was,    "  that  the  option 

above-mentioned  was   not.  given   to  the  right  perfons,  or  to  thofe  who 

were  moft  likely  to  be  affected  by  the   burthens  which  the  granting  thefe 

annuities  might  hereafter  bring  upon  the  parifhes. — For  that  the  option 

was  given  to  the  rateable  inhabitants  of  the  pariih,  who  were,  for  the  moll 

part,  only  renters  of  the  lands  they  occupied  ;  whereas  the  burthen  upon 

the  poor's-iate  arifing  from  the  fuppofed  deficiency  of  the  annuity-fund 

was  not  likely  to  be  felt  till  many  years  after  the  granting  of  the  annuities, 

when 


LIFE-ANNUITIES.  39 

when  the  leafes  of  the  renters  who  had  voted  for  the  granting  them,  would 
be  at  an  end,  or,  if  they  were  renewed,  would  have  been  renewed  at  a 
lower  rent  than  before,  in  confid.  ration  of  the  approaching  and  probable 
increafe  of  the  poor's  rate  arifingfrom  the  faid  fuppofed  deficiency  ;  which 
wouid  be  an  injury  to  tHe  freeholders  of  the  land,  who  were  poflefied  of 
the  permanent  property  of  it: — and  that  therefore  the  conlent  of  the  laid 
freeholders  OHgh'c  to  be  obtained  to  every  act  by  which  the  lands  of  the 
panih  might  be  expofcd  to  the  dan6er  of  fuch  a  future  burthen." 

This  obJervation  (eelti's  to  be  fomewhat  refined ;  but  will  admit,  as  I  An  anfwer  to 
conceive,  ot  the  f  Hewing  anfwer.  The  rateable  inhabitants  of  parifhes  the  faid  ob- 
an  of  the  three  toilowing  fort.-.-,  either  owners  of  the  houfes  and  lands  e^vauon• 
which  they  occupy;  or  renter,  of  them  under  long  leafes  for  21  years,  or 
for  three  hves,  and  orc.n  with  a  right  of  renewal ;  or  renters  of  them 
under  lh  rt  leafes  for  one  or  two  years,  or  meiely  at  the  will  of  the  owners 
widiout  any  leafes.  If  they  are  of  the  firft  fort,  they  are  the  very  perfons 
in  whom  the  noble  author  of  the  obfervation  thinks  the  option  of  granting, 
or  refuting  to  grant,  thefe  life-annuities  ought  to  have  been  veiled.  If 
they  are  of  the  fecond  fort,  that  is,  rente's  of  the  lands  they  occupy 
under  long  leales,  they  then  are  more  likely  to  feel  the  burthen  brought 
upon  the  parifli  by  the  fuppofed  augmentation  of  the  poor's  rate  than  the 
freeholder  or  o-ner  of  the  rcveriion,  and  therefore  are  fitter  than  he  is, 
according  to  the.  principle  of  the  obfervation,  to  be  trufted  with  the  power 
of  bringing  this  contingent  burthen  upon  the  panfh.  And  laftly,  if  they 
arc  renters  o  the  lands  they  occupy  under  fhort  leafes  or  at  will,  (which  is 
the  cale  fuppofed  in  the  objection.)  they  are,  in  confequence  of  the  pre- 
carioulnels  of  luch  a  tenure,  fo  much  under  the  influence  of  their  land- 
lord, that,  if  he  fhould  but  iignify  his  pleaiuie  to  them,  by  his  fteward  or 
by  a  letter,  that  he  does  not  chufe  that  any  of  thefe  annuities  Ihould  be 
granted  in  the  panfii,  lell  his  lands  fhould  be  expofed  to  fuch  a  future 
increale  of  the  poor's  rate,  they  will  be  fure  to  give  their  votes  againft 
them.  So  that  in  all  thefe  cafes  the  interefts  of  the  perfons  who  are  moft 
likely  to  be  affected  by  the  apprehended  burthen  on  the  poor's  rate,  are 
lufficietuly  p.^tcct^d  by  the  provifion  that  vefts  this  option  in  the  rateable 
inhabitants  of  the  parifh.  And  bt  fides,  experience  fhews  that  the  inhabi- 
tants of  parifhes  in  general,  as  w  il  thofe  who  rent  lands  and  houfes  by 
the  year,  or  at  will,  a;  thole  who  have  more  permanent  interefts  in  them, 
are  wonderfully  averfe  to  every  thing  that  has  even  a  remote  tendency  to 
inoreafe  the  poor's  rate.  And  confequcntly  there  is  no  realon  to  apprehend 
that  they  wouid  confent  to  grant  any  of  thefe  parilh-annuities  whenever 
there  was  the  frhallcff  •  , anger  of  their  being  ill  managed,  and  producing,. 
in  confequence  thereof,  an  augmentation  of  the  poor's  rate  to  make  good 
the  deficiencies  of  their  proper  fund. 

Some 
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Some  other  objections  have  alfo  been  made  to  this  bill,  which  have 
been  anfwered  in  a  pamphlet,  intitled,  "  Confiderations  on  the  Bill  now 
depending  in  the  Houfe  of  Commons  for  enabling  parijbes  to  grant  life-annuities 
to  poor  perfons,  upon  pnrcbafe,  in  certain  circumflances,  and  under  certain 
reftriclions ;  being  an  appendix  to  the  pamphlet  intitled,  "  A  propofal  for 
ejtablijloing  life-annuities  in  parifloes  for  the  benefit  of  the  indujirious  poor." 
Sold  by  £.  White,  in  Fleet-Street,  1773  ;"    to  which  I  refer  the  reader. 

I  have  this  further  to  fay  in  favour  of  the  foregoing  propofal,  (which  I 
hope  will  one  day  or  other  be  again  brought  into  parliament,  and  with 
better  fuccefs ;)  that  it  has  been  carefully  examined,  and  fully  approved, 
by  the  learned  and  publick-fpirited  Dr.  Price,  of  Newington-Green  near 
Iflington,  the  author  of  the  "  Obfervations  on  reverfwnary  payments"  above- 
mentioned  ;  and  by  the  very  acute  and  judicious  Dr.  Benjamin  Franklyn, 
and  by  Mr.  Wedderburn,  who  at  the  time  of  this  bill's  pafiing  the  Houfe 
of  Commons,  was  his  Majefty's  follicitor-general,  and  now  (in  Auguft, 
1780,)  is  lord  chief  juftice  of  the  court  of  Common  Pleas  and  baron 
Loughborough. 

Of  the  value        XLII.     COROLL.  4.     The  value  of  an   immediate,  but  imperfect, 

of  an  immedi-  i|fe-annuity  for  the  life  of  a  purchafer  of  a  given  age  ;    that  is,  of  an 

ateer'fec-lut  J-)-""  annuity  that  is  to  commence  immediately,    (lb    that  the    firft    payment 

annuity.  thereof  fhall  be  received  at  the  diftance  of  only  one  year  from  the  time  of 

purchafing  it,)    and  to  continue  only  during  a  certain  number  of  years, 

which  is  lefs  than  that  during  which  it  is  poffible  the  purchafer's  life   may 

be  prolonged,  and  then  to  ceafe,    notwithftanding  the  purchafer  ihould 

live  on  to  a  later  period ;    may  likewife  be  computed  by  the  help  of  the 

foregoing  problem. 

For  we  need  only  in  this  cafe  compute  the  values  of  the  feveral  future 
payments  that  are  to  be  made  to  the  purchafer  at  the  ends  of  the  feveral 
years  during  which  the  annuity  is  to  continue,  and  add  them  together  into 
one  fum.   And  this  fum  will  be  the  value  of  the  propofed  annuity.    QEI. 

An    example        Thus,  if  a  man  of  fourfcore  years  of  age  wanted  to  purchafe  an  annuity 

of  the  calcu-  0f  one  pound  a  year  for  the  five  following  years  of  his  life,  and  no  longer, 

lation  of 'the  accorc|ing  to  the  rate  of  intereft  and  table  of  probabilities  mentioned  in 

In  annuity!0     Coroll.  2,  the  price  he  ought  to  pay  for  it  would  be  the  fum  total  of  the 

feveral  funis  following,  to  wit,   £.8309,  £.6789,   £5514,   £-4442,    and 

,£.3508,   which  are  the  values  of  the  feveral  payments  of  one  pound  which 

would  become  due  to  him  at  the  end  of  the  81ft,  82d,  83d,  84th,  and 

85th  years  of  his  age;  which  fum  is  ,£2.8562,  or  2/.   lys.   id.\. 

Note. 
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Note.  An  annuity  of  this  kind  might  be  uleful  to  a  man  who  had  a 
reverfionary  intercft  in  a  good  efhte  that  was  to  fall  in  to  hi  n  at  the  end 
of  a  certain,  not  very  long,  term  of  years.  Thus,  for  example,  if  a  man 
was  the  ground-landlord  of  a  number  of  houfes  that  paid  him  only  a  trifling 
fum  in  ground-rents,  but  which  were  to  fall  into  his  pofielfion  by  the 
expiration  of  the  leafes  in  (even  or  eight  years  time,  and  then  would  afford 
him  an  ample  income,  an  annuity  of  this  kind,  which  ihould  continue  only 
till  the  faid  leafes  ihould  expire,  would  be  of  great  convenience  to  him. 

XLIII.     COROLL.  5.     And  in  like   manner  the  value  of  a  diftant  Of  the  value 
and  imperfect  life-annuity  for  the  life  of  a  purchafer  of  a  given  age ;  or  of  of,*    dlftfa!J5 
an  annuity,  depending  on  the  purchafer's  life,  but  that  is  not  to  commence  iife.amiui 
till  the  end  of  a  given  number  of  years  after  the  time  of  purchafing  it,  and 
is  to  continue  only  during  a  certain  period  of  time  lefs  than  the  whole  i'pace 
through  which  it  is  poffible  the  purchafer's  life  may  be  prolonged,  and  then 
is  to  ceafe,  although  the  purchafer  fhould  live  beyond  it;    may  be  com- 
puted by  the  help  of  the  foregoing  problem.  » 

For  we  need  only  compute  the  values  of  the  feveral  future  payments 
that  are  to  be  made  to  the  purchafer  at  the, ends  of  the  feveral  years  during 
which  the  annuity  is  to  continue.  And  the  fum  total  of  thefe  values  will 
be  the  value  of  the  propofed  annuity.     QJE.I. 

Thus,  if  a  man  of  fourfcore  years  of  age  wants  to  purchafe  an  annuity  An    example 
of  one  pound  a  year,  that  fhall  begin  at  the  end  of  five  years,  and  continue  of.the  c?lc!1" 
during  the  five  following  years,  if  he   lives   fo  long,  and  then   ceafe;    fo  value  of  fuck 
that  he  fhall  be  intitled  to  receive  the  firft  payment  of  it  at  the  end  of  the  an  annuity. 
86th  year  of  his  age,  and  to  receive  the  other  four  payments  at  the  ends 
of  his  87th,  88th,  89th,  and  90th  years  reflectively,    but   nothing  after- 
wards though  he  fhould  live  to  a  greater  age  •,  according  to  the  rate  of 
intereft  and  table  of  probabilities  mentioned  in  Coroll.   2  ;    the  price  he 
ought  to  pay  for  fuch  a  diftant  and   imperfect  life-annuity  would  be   the 
fum  total  of  the  feveral  following  fums,  to  wit,  £.2612,  £1998,  £.1472, 
£.1039,  a"d  ^-0693,  which  are  the  values  of  the  feveral  payments  of  one 
pound  which  would  be  due  to  him  at  the  ends  of  the  86th,  87th,  88th, 
89th,  and  90th  years  of  his  life  reflectively:    which  fum  is  £.7814,  or 
1 55."  6d.  \. 

Thus  much  may  fuffice  for  the  computation  of  the  values  of  annuities 
depending  upon  one  life.  We  now  proceed  to  confider  thofe  which 
depend  upon  the  joint  continuance  of  two  lives. 

G  PROBLEM 
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PROBLEM         III. 

XLIV.  To  find  the  fum  of  money  which  the  purchafer  of  a  future 
payment  of  one  pound  fterling,  to  be  received  at  the  end  of  any  given 
number  of  years,  provided  the  faid  purchafer  and  another  perfon,  (who 
may  be  called  bis  companion,)  fhall  be  then  living,  ought  to  pay  for  fuch 
future  fum  •,  the  ages  of  the  faid  purchafer  and  his  companion,  and  the 
rate  of  intereft  of  money,  and  the  probabilities  of  the  duration  of  human 
life,  being  all  given. 

A  folution  of  this  problem  in  the  cafe  of  a  particular  example. 

Let  the  rate  of  intereft  of  money  be  fuppofed  to  be  3  per  cent,  and  the 
probabilities,  of  the  duration  of  human  life  to  be  fuch  as  they  are  repre- 
sented to  be  in  Monfieur  de  Parcieux's  table  above-mentioned.  And  let 
the  number  of  years  at  the  end  of  which  the  faid  fum  of  one  pound  is  to 
be  paid  to  the  purchafer  of  it,  in  cafe  not  only  the  laid  purchafrr  hirnfelf, 
but  likewife  his  companion  arorefaid,  fhall  be  then  alive,  be  30  :  and  the 
age  of  the  faid  purchafer  25  years  •,  and  that  of  his  faid  companion  20  years. 


e 


Then,  in  the  firft  place,  we  muft  look  into  Mr  de  Parcieux's  table  to 
fee  how  many  perfons  of  25  years  of  age  are  there  reprefented  as  all  living 
at  the  fame  time.  This  number  is  774.  We  muft  therefore  iuppofe  that 
the  grantor  of  the  one  pound  to  the  purchafer  propofed  irj  the  queftion 
makes  at  the  fame  time  773  more  fuch  grants  of  one  pound  to  as  many 
different  perfons,  all  of  the  fame  age  of  25  years,  to  be  paid  them  at  the 
end  of  30  years,  or  when  they  fhall  be  55  years  old,  if,  not  only  the 
grantees  themfeives  fhall  then  be  living,  but  certain  other  perfons,  who 
may  be  called  their  companions,  who  are  of  the  fame  age  of  20  years  with 
the  companion  of  the  purchafer  mentioned  in  the  queftion  :  that  is,  we 
muft  fuppofe  that  the  grantor  makes  774  fuch  grants  in  all,"  including  th.it 
of  the  purchafer  propofed  in  the  queftion.  And  we  muft:  likewife  fuppofe 
that  all  thefe  774  purchafers  of  thefe  future  payments  of  one  pound  have 
the  fame  chance,  one  with  another,  of  living  any  given  number  of  yeais, 
or  that  there  is  no  apparent  reafon  for  fuppofing  that  any  one  of  them  is 
more  likely  to  live  to  any  given  future  age  than  any  other.  This  done, 
we  mult  inquire  how  many  of  thefe  774  purchafers  of  one  pound  each 
will  be  alive  at  the  end  of  30  years,  fuppofing  them  to  die  off  in  the  pro- 
portion mentioned  in  Mr.  de  Parcieux's  table.  Now  it  appears  by  Mr. 
de  Parcieux's  table  that  out  of  774  perfons  of  the  age  of  25  years,  all 
living  at  the  fame  time,  526  will  be  alive  at  the  age  of  55  years,  or  at  the 
end  of  30  years.     Therefore  out  of  the  faid  774  purchaiers  of  thefe  future 

payments 
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payments  of  one  pound  each,  only  526  will  live  to  the  end  of  the  30  years. 
And  of  thefe  526  furviving  purchafers  only  fome  part  will  be  intitled  to 
demand  thefe  payments,  to  wit,  thole  whole  companions,  who  were  of  the 
age  of  20  years  at  the  time  of  making  the  grants,  are  likewife  living  at 
the  end  of  the  faid  }o  years.  For  the  other  furviving  purchafers,  whole 
companions  are  then  dead,  will,  by  the  concisions  of  this  problem,  have 
no  right  to  them.  We  mud  therefore,  in  the  next  place,  inquire  how 
many  of  the  companions  of  the  faid  526  furviving  purchafers  will  alfo  be 
alive  at  the  end  of  the  faid  30  years.  Now  the  companions  of  thefe  526 
furviving  purchafers  were  at  the-  time  of  making  the  grants  juft  as  many  as 
thofe  purchafers  themfelves, 'that  is,  526.  We  muft  therefore  inquire  by 
Mr.  de  Parcieux's  table  how  many  of  thefe  526  companions  of  the  laid 
526  furviving  purchafers,  who  were  all  living  and  of  the  age  of  20  years 
at  the  time  of  making  the  grants,  will  be  alive  at  the  end  of  the  faid  30 
years.  Now  it  appears  by  Mr.  de  Parcieux's  table  that  out  of  814  perfons 
of  the  age  of  20  years,  all  living  at  the  fame  time,  only  5S1  will  be  living 
at  the  age  of  50  years ;  and  confequently  out  of  526  perfons  of  the  age  of 

20  years,  all  living  at  the  fame  time,  only  526  x  ^— >  0r  3J5  will  be  alive 

814 
at  the  age  of  50  years.     Therefore  of  the  526  companions  of  the  526 
furviving  purchafers  only  375  will  be  living  at  the  end  of  the  faid  30  years. 
Therefore  only  375  out  of  the  faid  526  furviving  purchafers  will  be  intitled 
to  receive  the  faid  payments  of  one  pound  each.     Therefore  at  the  end  of 
the  faid  30  years  the  grantor  of  the  faid  future  payments  will  have  only  375 
fums  of  one  pound  each  to  pay  to  the  furviving  purchafers;  which  will  be 
due  to  thofe  375  of  them  whofe  companions  will  be  then  alive.     And 
confequently,  to  the  end  that  the  faid  grantor  may  be  neither  a  gainer  nor 
a  lofer  by  the  fum  total  of'  all  his  bargains,  it  is  neceflary  that  he  fhould 
receive  at  the  time  of  making  the  faid  grants  375  times  the  prefent  value 
of  one  pound  payable  at  the  end  of  30  years,  when  the  intereft  of  money 
is  3  per  cent    or  375  times  the  fum  which,  being  continually  improved  at 
compound  intereft  during  the  faid  term  of  30  years  at  that  rate  of  intereft, 
will,  at  the  end  of  that  time,  amount  to  one  pound  ;    becaufe  in  that  cafe, 
if  he 'improves  the  faid  fum  of  375  times  the  prefent  value  of  one  pound, 
fo  received,  at  compound  intereft  at  the  faid  rate  of  3  per  cent,  during  the 
whole  30  years,  it  will  in  that  time  increafe   to  juft  375  pounds,  which  is 
the  fum  which  he  will  then  be  obliged  to  pay  to  the  375  furviving  pur- 
Chafers  who,  by  the  continuance  of  the  lives  of  their  refpeclive  companions, 
will  be  intitled  to  their  feveral  payments  of  one  pound  a  piece.     Now,    by 
Mr.  Smart's  fecond  table  of  compound  intereft,  the  prefent  value  of  one 
pound  payable  at  the  end  of  30  years,  when  the  intereft  of  money  is  3 
per  cent,  is  .41 19  of  a  pound.    Therefore  375  times^.41 19,  0^154.4625, 
is  the  fum  which  the  faid  grantor  of  thefe  future  payments  ought  to  receive, 
at  the  time  of  making  the  faid  grants,  from  all  the  774  purchalers  of 

G  2  them. 
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them.  Therefore  the  fum  which  he  ought  then  to  receive  from  each  of 
the  faid  purchafers  is  the  774th  part  of  £154.4625,  that  is,  £.1995,  or, 
nearly}"  £.2,  or  4  (hillings.  And  confequently,  by  Art.  21,  when  he 
makes  only  one  fuch  grant  of  one  pound,  payable  at  the  end  of  30  years, 
to  a  purchafer  of  25  years  of  age,  provided  a  companion  of  the  purchafer, 
who  is  of  the  age  of  20  years  at  the  time  of  making  the  grant,  fhall  alfo 
be  living  at  the  end  of  the  faid  30  years,  he  ought  to  receive  for  it  the 
fame  fum  of  -^  of  a  pound,  or  four  fhillings.     QJEI. 

XLV.  I  now  proceed  to  give  a  folution  of  this  problem  in  general 
terms,  as  I  did  before  of  problem   2d,    in  Art.  28. 

A  general  folution  of  the  foregoing  problem. 

Let  1  be  to  r  as  one  pound  fterling,  or  any  other  fum  of  money  what- 
foever  fuppofed  to  be  put  out  at  intereft  at  the  rate  fuppofed  in  the  queftion, 
is  to  the  amount  of  the  fame  fum  at  the  end  of  a  year,  or  to  the  fum  total 
of  the  faid  fum  and  its  intereft  for  one  year.  And  let  n  denote  the  number 
of  vears  at  the  end  of  which  the  fum  of  one  pound  is  to  be  paid  to  the 
purchafer,  if  both  he  and  his  companion  are  then  alive.  And  let  iV  denote 
the  number  of  years  in  the  age  of  the  purchafer  at  the  time  of  his  making 
the  purchafe  of  this  future  payment  of  one  pound  ;  and  confequently 
jV-f-»  the  number  of  years  contained  in  his  age  at  the  time  he  becomes 
intided  to  receive  it.  And  let  M  denote  the  number  of  years  in  the  age 
of  the  companion  of  the  purchafer  at  the  time  of  making  the  purchafe; 
and  coniequently  M-\~n  the  number  of  years  contained  in  his  age  at  the 
time  when  the  payment  becomes  due. 

Then,  in  the  firft  place,  we  muft  look  into  the  table  of  the  probabilities 
of  the  duration  of  human  life  by  which  the  calculation  is  to  be  governed, 
and  which  I  fhall  fuppofe  to  be  that  of  Mr.  de  Farcieux,  to  rind  how 
many  perfons  of  N  years  of  age  are  there  reprefented  as  ail  living  at  the 
fame  time.  This  number  we  will  call  P.  We  muft  then  fuppolc  that  the 
grantor  of  the  future  payment  of  one  pound  to  the  purchalcr  mentioned 
in  the  queftion  does  not  confine  himfelf  to  that  fingle  grant,  but  makes  at 
the  fame  time  P — 1  more  fuch  grants  of  one  pound  each  to  as  many 
,  different  purchafers  of  them ;  fo  that,  including  that  to  the  purchafer  iri 
the  queftion,  he  makes  in  all  P  fuch  grants  to  P  different  purchafers.  And 
we  muft  further  luppofe  that  all  thefe  P  purchalers  have  the  fame  chance, 
one  with  the  other,  of  living  any  given  number  of  years,  or  that  there  is 
no  apparent  reafon  for  fuppofing  that  any  one  of  them  is  more  lik<  ly  to 
live  to  any  given  future  age  than  any  other.  And  we  muft  likewife 
pofe  them  to  die  off,  in  the  courle  of  the  n  years  which  are  to  ela'pfe 

befojr* 
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before  the  payments  become  due,  in  the  fame  proportion  in  which  perfons 
of  the  lame  age  are  reprelented  to  have  died  off  in  the  fame  number  of 
years  in  the  table  of  the  probabilities  of  the  duration  of  human  life  that  is 
adopted  for  the  calculation.  We  mull  therefore  look  into  that  table  to 
find  how  many  perfons  out  of  P  'perfons  living  at  the  age  of  N  years  are 
reprelented  as  living  to  the  age  of  7V-f-«  years.  And  this  number  we  will 
call  p.  Then  it  is  evident  that  out  of  all  the  P  purchafers  of  the  future 
fums  of  one  pound  .each,  payable  at  the  end  of  n  years,  only  p  perfons 
will  be  alive  at  the  end  of  the  faid  n  years.  And  of  thefe  ^>  furviving 
purchafers  only  fome  part  wiil  be  intitled  to  demand  thefe  payments,  to 
wit,  thole  whole  companions,  who  were  of  the  age  of  M  years  at  the  time 
of  making  the  grants,  are  likewife  living  at  the  end  of  the  faid  n  years. 
For  the  other  furviving  purchafers,  whofe  companions  are  then  dead,  will, 
by  the  conditions  of  this  problem,  have  no  right  to  them.  We  muft 
therefore,  in  the  next  place,  inquire  how  many  of  the  companions  of  the 
faid  p  furviving  purchafers  v.  ill  be  ahve  at  the  end  of  the  faid  n  years  •, 
without  concerning  ourfelves  about  the  fate  of  the  companions  of  the 
deceafed  purchafers,  becaule  it  is  immaterial  to  the  prefent  queftion  how 
many  of  them,  or  whether  all,  or  any,  of  them,  are  Hill  alive.  Now  the 
companions  of  thele  p  lurviving  purchafers  were,  at  the  time  of  making 
the  grants,  juft  as  many  as  thole  purchafers  themfelves,  that  is,  juft'  p  in 
number.  We  mull:  therefore  inquire  how  many  of  thefe/)  companions  of 
the  faid  p  furviving  purchafers  will  be  alive  at  the  end  of  the  faid  n  years. 
Thefe  companions  of  the  faid  purchafers  were  of  the  age  of  M  years  at 
the  time  of  making  the  faid  grants.  We  muft  therefore  look  into  the 
table  of  the  probabilities  of  the  duration  of  human  life  adopted  in  the 
calculation,  to  find  how  many  perfons  are  there  reprelented  as  living  at  the 
faid  age  of  M  years,  and  how  many  at  the  fubfequent  age  of  M+n  years. 
Let  the  former  of  thefe  numbers  be  denoted  by  i^,  and  the  latter  by  q. 
Then,  fince  the  p  companions  of  the  p  furviving  purchafers  of  thefe  future 
payments  of  one  pound  are  fuppofecl  to  die  off,  in  the  courfe  of  thefe 
n  years,  in  the  fame  proportion  as  the  ^  perfons  of  the  fame  age  of  M 
years  are  reprelented  to  have  done  in  the  faid  table  of  probabilities,  the 
number  of  perfons  out  of  the  faid  p  companions  of  the  faid  .furviving 
purchafers  that  wiil  be  alive  at  the  end  of  the  faid  n  years,  will  be  to  the 
number  of  ihofc  companions  who  are  alive  at  the  beginning  of  the  faid 
time  in  the  lame  proportion  as  q  is  to  Qj,  and  confequenriy  will  be  equal  to 

?-^a  or  ?!•    Therefore  only  ^~  out  of  the  whole  number  p  of  the  faid  fur- 

viving  purchafers  will  be  intitled  to  thefe  payments  of  one  pound  each  at 
the  end  of  the  faid  n  years.     Therefore  at  the  end  of  the  faid  n  years  the 

grantor  of  the  faid  future  payments  will  have  ^|  fums,  of  one  pound  each, 

to 
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to  pay  to  thefe  —  more  fortunate  furviving  purchafers,   whofe  companions 

will  have  lived,  as  well  as  themfelves,  to  the  end  of  the  faid  n  years. 
Therefore,  to  the  end  that  the  faid  grantor  may  be  neither  a  gainer*fjpr  a 
lofer  by  the  fum  total  of  all  his   bargains,  it  is  neceffary  that  he  fhould 

receive,  at  the  time  of  making  the  faid  grants,  -?|  times  the  prefent  value 

of  one  pound  payable  at  the  end  of  »  years,  when  the  intereft  of  money  is 

that  which  is  exprefled  by  the  proportion  of  r  to  1,  or  ^-~  times  the  fum 

which,  being  continually  improved  at  compound  intereit  during  the  faid 
term  of  «  years  at  that  rate  of  intereft,  will,  at  the  end  of  that  time,  amount 
to  one  pound :    becaufe  in  that  cafe,    if  he    improves  the   laid  fum  of 

•^  times  the  prefent  value  of  one  pound,  fo  received,  at  compound  intereft 

at  the  faid  rate  of  intereft  during  the  whole  term  of  11  years,  he  will  thereby 

have  augmented  it  at  the  end  of  that  time  to  juft  -^  times  one  pound,  or^| 

pounds,  which  is  the  fum  which  he  will  then   be  obliged  to  pay  to  the 

"^1  fortunate  furviving  purchafers  of  thefe  future  payments,  whofe  compa- 

nions  will  be  then  alive.     Now  the  prefent  value  of  one  pound  payable  at 

the  end  of  n  years  is  —  of  a  pound.     Therefore  t-f  times  —  of  a  pound,  or 

'  rn  ^  r>t 

—  £,  is  the  fum  of  money  which  the  faid  grantor  of  thefe  future  payments 

ought  to  receive,  at  the  time  of  making  the  faid  grants,  from  all  the  P 
purchafers  of  them.     Therefore  the  fum  which  he  ought  then  to  receive 

from  each  of  the  faid  purchafers  is  the  Pth  part  of  :§r-£,  or  is  equal  to 

_£!_  /,  or  i-^-  x  —  £.  And  confequently,  by  Art.  21,  when  he  makes 
pgrn  PQ    r» 

only  one  fuch  grant  of  one  pound,  payable  at  the  end  of  »  years,  to  a 
purchaler  of  N  years  of  age,  provided  a  companion  of  the  purchnfer,  who 
is  of  the  age  of  M  years  at  the  time  of  making  the  grant,  fhall  alio  be 
living  at  the  end  of  die  laid  n  years,  he  ought  to  receive  for  it  from  the  faid 

fingle  purchafer  the  fame  fum  of  p^  ^£>  or  M-  x  _.  of  a  pound.  QEI. 


XLVI.    Thi« 


words 


L  I  FE.A  NNUITIES.  47 

XLVI.  This  conclufion  may  be  expreffed  in  words  in  the  manner 
following. 

Find  the  prefent  value  of  one  pound  certain,  to  be  received  at  the 
end  of  the  number  or'  years  (»)  given  in  the  problem,  according  to  the 
rate  of  interelt  therein  alio  given,  and  expreffed  by  the  proportion  of  r  to  1  •,  The    forego: 

I  ...      ingcoticluficm 

which  prefent  value  will  be  —  of  a  pound.     Then  find  in  the  given  table  exprefl'cd  i« 

of  the  probabilities  of  the  duration  of  human  life  the  number  of  perfons 
living  at  the  age  of  the  purchaicr;  and  call  it  P.  Then  add  to  the  age  of 
the  purchuier  the  number  of  years  at  the  end  of  which  the  payment  will 
become  due  •,  and  find  in  the  fiid  table  the  number  of  perlons  living  at  the 
faid  greater  age  ;  and  call  it  p.  Then  find  in  the  laid  table  of  probabilities 
the  number  of  perlons  living  at  the  age  of  the  purchaler's  companion-, 
and  call  it  <%.  Then  add  to  the  age  of  the  faid  companion  of  the  pur- 
chafer  the  number  of  years  at  the  end  of  which  the  payment  will  become 
due  •,  and  and  in  the  fad  table  the  number  of-  perfons  that  are  there  repre- 
fented  to  be  living  at  the  laid  greater  age  ;  and  call  it  q.  Then  fay  as  the 
numbet  j^,  is  to  the  number  q,  10  is   the  number  p  to  a  fourth  number-, 

pq 
which  vvi.l  therefore  be  equal  to  6)'    i  hen  multiply  this  fourth  number  into 

—  of  a  pound,  or  ~£,  or  the  prefent  value  of  one  pound  certain,  payable 

at  the  end  of  the  given  number  of  years.  And  lailly,  divide  the  product, 
™  x  —  £,  thence  arifing,  by  P,  the  number  of  perfons  reprefented  in  the 

given  table  of  probabilities  to  be  living  at  the  age  of  the  purchafer.  And 
the  quotient  of  this  divifion,  or  the  quantity  ±-i-  x  — £,  will  be  the  value  of 

the  future  contingent  payment  of  one  pound,  which  is  payable  to  the  pur- 
chafer at  the  end  of  the  given  number  of  years,  provided  both  he  and  his 
companion  are  then  alive,  expreffed  in  decimal  parts  of  a  pound  fterling. 

XLVII.     COROLL.   1.     If  the  fum  of  money  to  be  received  by  the 

purchafer  at  the  end  of  the  given  number  of  years  is  greater  or  lefs  than 

one  pound,  it  is  evident  that  the  price  he  ought  to  pay  for  it  to  the  grantor 

will  be  greater  or  lefs  than  the  price  of  the  future  payment  of  one  pound  in 

the  fame  proportion.     Therefore,  if  the  fum  to  be  received  at  the  .end  of 

n  years  is  denoted  by  S£,  the  price  which  the  purchafer  ought  to  pay  for  it, 

pq      S£ 
upon  the  conditions  fuppofed  in  the  foregoing  problem,  will  be  h^  x  —   ' 

For  as  as  £  1  is  to  S£,  fo  is  7J-5  x  —  £,  (which  is  the  price  of  a  future  pay- 

ment  of  one  pound,)   to  ±J-  x  _/  j  which  is  therefore  the  price  of  a  future 

pe^    rn 

payment  of  S  pounds.     QJE  D.  .       XLVIII.    CO-  1 
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Of  the- value  XLVIII.  COROLL.  2.  By  finding  in  the  method  defcribed  in  t\,c 
of  an  annuity  folution  of  the  foregoing  problem  the  ieveral  values  of  one  pound  fteriin -\. 
lives1  oMwo  t0  ^e  rec,:'ve^  by  a  purchafer  °f  a  given  age  at  the  end  of  every  future 
rerfons.  year  of  the  whole  fpace  of  time  during  which  it  is  poffible  that  his  life  and 

that  of  his  companion  may  be  prolonged,  provided  the  faid  purchafer  and 
his  companion,  whole  age  is  likewife  given,  lhall  be  both  living  at  the 
time  when  every  i'uch  payment  becomes  due-,  and  then  adding  theie  values 
all  together  into  one  fum ;  we  fhall  obtain  the  value  of  a  fet  of  equal  pay- 
ments of  one  pound  each  to  be 'received  by  the  purchafer  at  the  end  of 
every  future  year  during  the  continuance  of  the  joint  lives  of  the  faid  pur- 
chafer and  his  companion,  or  of  an  annuity  for  their  joint  lives.  And  this 
is  the  way  in  which  tables  of  the  values  of  annuities  for  the  joint  lives  of 
two  perfons  of  given  ages  ought  to  be  computed. 

An  example  of  the  calculation  of  an  annuity  for  two  joint  lives  according 
to  the  method  defer ibed  in  the  foregoing  articles. 

XLIX.  As  an  example  of  this  method  of  computing  the  values  of 
annuities  for  two  joint  lives,  let  it  be  required  to  compute  the  value  of  an 
annuity  for  the  joint  lives  of  a  purchafer  aged  So  years  and  a  companion 
aged  75  years,  upon  a  fuppofition  that  the  intereft  of  money  is  3  per  cent, 
and  the  probabilities  of  the  duration  of  human  life  fuch  as  they  are  repre- 
fented  to  be  in  Mr.  de  Parcieux's  table. 

Now  it  appears  by  Mr.  de  Parcieux's  table  that  out  of  1 1 8  perfons  of 
the  age  of  80  years,  all  living  at  the  fame  time,  101  will  live  to  the  end 
-of  one  year,  or  to  the  age  of  8  1  years  ;  and  out  of  2 1  1  perfons  of  the  age 
of  J 5  years,  all  living  at  the  fame  time,  192  will  live  to  the  end  of  one 
year,  or  to  the  age  of  76  years.  And  by  Mr.  Smart's  lecond  table  of 
compound  intereft,  page  60,  it  appears  that,  when  the  intereft  of  money 
is  3  per  cent,  or  r  is=  1.03,  the  prefent  value  of  one  pound  certain,  to  be 
received  at  the  end  of  a  year,  is  .9708  of  a  pound,  or  .£.9703.  There- 
fore, in  order  to  find  the  value  of  the  firft  payment  of  this  annuity  for  the 
joint  lives   of  thefe  two  perfons,  we   have  P—iiS,  p=ioi,    i?  =  2ii, 

c=i92,  and  —  =  —  =  /.9708,  and  confequently  M-  x  — >  or  ±-£-  x  —  >  = 
2       *  rn       rn  P<t    r>>        P^   r» 

10IXIQ2        r  0  IQ2Q2        r  o         /" I S S 2 /J.7-526         r        c        „,, 

—7; — —  x>C-97°S  =~^rx£Q7°s  =  - --£^-=£7561.  There- 

118x211  24898  24898 

fore  £-7561  is  the  value  of  the  firft  year's  payment  of  the  annuity  of  one 
pound,  which  is  to  be  made  to  him  at  the  end  of  one  year  from  the  time 
of  granting  it,  provided  both  he  and  his  companion  are  then  alive;  at 
which  time  the  purchafer  himielf  will  be  81  \ears  old,  and  his  com- 
panion 76. 

In 
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In  like  manner  ic  appears  by  Monfieur  de  Purcieux's  table  that  of  the 
original  number  of  118  perfons  of  the  age  of  So  years,  all  living  at  the 
fame  time,  there  will  be 


85 

pe 

rfons 

living  at  the  age  of  82  years, 

and 

71 

at  the  age  of  83, 

and 

59 

at  the  age  of  84, 

and 

48 

at  the  age  of  85, 

and 

38 

at  the  age  of  86, 

and 

29 

at  the  age  of  87, 

and 

22 

at  the  age  of  88, 

and 

16 

at  the  age  of  89, 

and 

1 1 

at  the  age  of  90, 

and 

7 

at  the  age  of  9  f, 

and 

4 

at  the  age  of  92, 

and 

2 

at  the  age  of  93, 

and 

1 

at  the  age  of  94, 

and 

none  at 

all 

at  the  age  of  95. 

And  by  the  fame  table  it  appears  that  of  the  original  number  of  21 1 
perfons  of  die  age  of  75  years,  all  living  at  the  fame  time,  there  will  be 

173  perfons  living  at  the  age  of  77  years, 

and  154  at  the  age  of  78, 

and  136  at  the  age  of  79, 

and  118  at  the  age  of  80, 

and  1 01  at  the  age  of  81, 

and  85  at  the  age  of  82, 

and  71  at  the  age  of  83, 

and  59  at  the  age  of  84, 

and  48  at  the  age  of  85, 

and  38  at  the  age  of  86, 

and  29  at  the  age  of  87, 

and  22  at  the  age  of  88, 

and  16  at  the  age  of  89  years. 

It  is  needlefs  to  inquire  how  many  perfons  out  of  the  aforefaid  original 
number  of  21 1  perfons  of  the  age  of  75  years,  all  living  at  the  fame  time, 
will  live  beyond  the  age  of  89  years  •,  becauie,  when  the  companion  of 
the  purchafer  is  more  than  89  years  old,  that  is,  when  more  than  14  years 
mall  have  elapfed  after  the  time  of  granting  the  annuity,  the  purchafer 
himfelf,  who  was  80  years  old  at  the  time  of  making  the  grant,  will, 
according  to  Mr.  de  Parcicux's  table,  be  dead,  and  confequently  the 
annuity  will  be  at  an  end. 

H  And 


2  years, 

and  at  the  end  of 

3  years> 

and  at  the  end  of 

4  years, 

and  at  the  end  of 

5  years, 

and  at  the  end  of 

6  years, 

and  at  the  end  of 

7  years, 

and  at  the  end  of 

8  years, 

and  at  the  end  of 

9  years, 
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And  by  Mr.  Smart's  fecond  table  of  compound  intereft,  page  60,  it 
appears  that,  when  the  intereft  of  money  is  3  per  cent,  the  preient  value 
of  one  pound  certain,  payable  at  the  end  of 

£ 

is  .9425; 

-9151  i 

.8884; 
.8626; 

.8374  i 

.8130  ; 

•7894v 
.7664; 
and  at  the  end  of  10  years,  .7440  ^ 

and  at  the  end  of  11   years,  .7224; 

and  at  the  end  of  12  years,  '7OI3  » 

and  at  the  end  of  13  years,  .6809; 

and  at  the  end  of  14  years,  .6611. 

Therefore,  by  Art.  46,  the  value  of  the  fecond  year's  rent,  or  payment 

of  one  pound,  which  is  to  be  received  by  the  purchafer  when  he  is  82  years 

•  S  £  x  1 1 2 

old,  provided  his  companion    is  then    alive,    is  =  — 3 — LI  x  /.Q425  = 

118x211 

£  £       '      £ 

1470.qx.94g5  _  i47°5x-9425  _  i38594^25  _  £r  ^ 
118x211  24898  24898 

And  the  value  of  the  third  year's  rent,  which  is  to  be  paid  him  when  he 

is    83  years  old,  if  his  companion  is  then  alive,  is  -L ZZx^.9151  = 

1 18x21 1 

£ 

l°ili    X   £015,    =    IO-°05-7°34   «   £4018. 
24898  ^     °  24898 

And  the  value  of  the  fourth  year's  rent,  which  is  to  be  paid  him  when 

he  is  84  years  old,  if  his  companion  is  then  alive,  is    ^9*  *  ^     x  £8884  = 

118x21 1 

£ 

8024        /•  000  7288.4526         r 

—— ±  x  £8884  =  L — -£§*_  -  £.2927. 
24898  24898 

And 
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And  the  value  of  the  fifth  year's  rent  is  _48xilS  x  £.8626  =  _1_8 

118x211  211 

y  £.8626  =  £.1962. 

And     that    of    the  fixth    year's    rent    i<=     38xiQI  v  r  g.?,  3S3S 

118x211      fc    ,5/+_  24898 
k  £.8374  =  ^.1291. 

And  that  of  the   feventh  year's  rent  is  _12^£l   x  £^30  = -il^ 

118x211  24898 

0         24898  J 

And   that  of  the   eighth  year's   rent  is    22X?I     x  £.7894  =  Jifi 

Ii8x2ir  24898 

x  £.7894  =  I%l?i  =  £.0495. 
24898 

And   that  of    the   ninth   year's   rent    is     l6x59    x  f.766A. 211 

118x211  '  24898 

x  £.7664  =  TM^il  =  £.0290. 
24898 

And    that   of   the  tenth   year's    rent   is  -Hill —  x  £-744°  =  — ^— - 

118x211  24898 

x£.7440  =  ^_8l^  =  ^or57. 
2489S 

And  that  of  the  eleventh  year's  rent  is  Z^i_  x  £.7224  =  — - — 

118x211  24898 

£ 

r  _  „        192. 1/584       ,. 
x  £.7224  =    y    J3  *  =  £.0077. 

24894 

& 

And  that  of  the  twelfth  year's  rent  is lii2-^  x  /.7013  =  fI.  x'7OI.3 

1  118x211      *'     9  24898 

81.2508        ,. 
=  — — —  =  £.0032. 

*^*  •  H  a  And 
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And  that  of  the  thirteenth  year's  rent  is  — x  £.6Zo§  =  — zz__. 

n8x2ii  24898 

£ 

x£.6So9  =i2^  =  ^ooi2. 
24898 

And  that  of  the  fourteenth  and  laft  year's  rent  is  — x  £.66  n 

118x211 

£        £ 

1^6611      10.5776     ^0004, 
24898         24898 

The  fum  total  of  thefe  values  is  £2.5197,  or,  nearly,  £2.52,  or  2/.  10s.  5^. 
which  is  therefore  the  value  of  the  annuity  propofed  for  the  joint  lives  of 
the  purchafer  aged  80  years  and  his  companion  aged  75.     QJi  I. 

£ 

.7561 

.5566 

.4018 

.2927 

.1962 

.1291 

.0805 

.049^- 

.0290 

•°i57 

.0077  x 

.0032 

.0012 

.0004 


2.5197 


Of  the  value  L.  COROLL.  3.  The  ,value  of  a  remote  life-annuity,  that  is  to 
of  a  remote  begin  at  the  diftance  of  a  given  number  of  years,  and  to  continue  during 
fortwo^omt  tne  J°'nt  'lves  °*"  tne  Plirchaf~cr  anc*  ms  companion,  whofe  ages  are  given, 
■•ives.  may  be  eafily  computed  by  means  of  the  foregoing  problem. 

For  we  need  only  compute  the  values  of  the  feveral  payments  that  are 
to  be  received  at  the  end  of  every  year  after  the  faid  given  number  of 
years  during  the  longeft  poffible  continuance  of  the  joint  lives  of  the  faid 

purchafer 
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purchafer  and  his  companion,  that  is,  during  the  longeft  poffible  continu- 
ance of  the  life  of  the  older  of  them,  according  to  the  table  of  the  pro- 
babilities of  the  duration  of  human  life,  that  is,  according  to  Mr.  de 
Parcieux's  table,  till  he  is  94  years  old.  And  the  fum  of  thefe  values  will 
be  the  value  of  the  propofed  remote  annuity.     QJi  I. 

LI.     COROLL.  4.     And  in  like  manner  the  value  of  an  immediate,  of  the  value 

but  imperfect,  life-annuity,  that  is  to  begin  immediately,  (or  whereof  the  °f  an  imme- 

firft  payment  is  to   be  received  at  the  end  of  a  year,)  but  is  to  continue  diate'  but .■"*" 

only  during  a  certain  number  of  years  lefs  than  the  utmoft  poffible  extent  acuity   for" 

of  the  older  of  the  two  lives,  provided  both  the  purchafer  and  his  com-  two   joint 

panion  continue  to  live  during  the  faid  term,  may  be  computed  by  means  Iives- 
of  the  foregoing  problem,  by  computing  the  values  of  the  feveral  payments 
that  are  to  be  received  at  the  end  of  every  year  during  the  time  that  die 
laid  annuity  is  to  continue,  and  adding  up  thole  values  into  one  fum. 

LII.  COROLL.  5.  And  in  like  manner  we  may  compute  the  value  Of  the  value 
of  a  remote  and  imperfect  life-annuity  depending  on  the  joint  lives  of  the  of  a  remote 
purchafer  and  his  companion  -,  that  is,  of  an  annuity  depending  on  their  *™  jraPer^e^ 
joint  lives,  which  is  to  commence  at  the  end  of  a  given  number  of  years,  for  two-'ioint 
and  is  to  continue  only  during  a  certain  fpace  of  time  lefs  than  the  utmoft  lives, 
poffible  extent  of  the  older  of  the  two  lives,  and  then  to  ceafe,  though 
both  the  purchafer  and  his  companion  fhould  be  ftill  alive. 

For  this  value  will  be  the  fum  of  the  values  of  the  feveral  payments 
that  are  to  be  received  at  the  end  of  every  year  during  the  time  that  the 
annuity  is  to  continue.     Q^E  I. 

LIII.  COROLL.  6.  It  is  eafy  to  fee  that  the  method  of  reafoning 
ufed  in  the  folution  of  the  foregoing  problem  may  be  extended  to  the 
valuation  of  a  future  payment,  to  be  received  at  the  end  of  a  given 
number  of  years,  depending  upon  the  continuance  of  three  lives,  or  any 
greater  number  of  lives  whatfoever.  In  the  cafe  of  three  lives  the  additions 
to  the  two  folutions  in  Art  44  and  45  will  be  as  follows. 

An  extenfion  of  the  particular  folution  of  the  foregoing  problem  to  the  valu- 
ation of  a  Juture  payment  of  one  pound  depending  on  three  joint  lives. 

LIV.  In  the  particular  example  folved  in  Art.  44  let  the  right  of  the 
purchafer  of  25  years  of  age  to  the  future  payment  of  one  pound,  at  the 
end  of  30  years,  depend  upon  the  continuance  of  two  lives  befides  his 


own 


1 
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own,  inHead  of  one;  to  wit,  upon  the  life  of  a  compani  n  of  the  age  of 
20  years,  as  is  fuppofed  in  that  example,  and  upon  the  life  of  a  fecond 
companion  of  the  age  of  10  years.  And  let  774.  iuch  grants  of  one 
pound  each,  to  be  paid  at  the  end  of  30  years,  be  made  to  as  many 
different  purchafers ;  as  is  likewife  fuppofed  in  the  faid  example  :  and  let 
each  of  thefe  774  purchafers  have  two  companions ;  the  one  of  20,  the 
other  of  10,  years  of  age,  upon  the  continuance  of  whofe  lives  at  the  end 
of  the  faid  30  years  his  right  to  the  faid  future  payment  of  one  pound 
ihall  depend. 

Then  it  is  evident  that  the  number  of  the  furviving  purchafers  that  will 
be  intitled,  at  the  end  of  the  faid  30  years,  to  thefe  payments  of  one 
pound,  will  be  lefs  than  it  was  before ;  becaufe  fome  of  thofe  whole  firft 
companions  (who  were  aged  20  years  at  the  time  of  making  the  grants) 
are  ftill  alive,  will  have  loft  their  fecond  companions,  (who  were  10  years 
of  age  at  the  time  of  making  the  grants,)  and  with  them  their  right  to  this 
future  payment.  We  muft  therefore  inquire  how  many  of  the  faid  fur- 
viving purchafers  there  will  be  whofe  firft  and  fecond  companions  will  be 
both'alive  at  the  end  of  the  faid  30  years.  Now  we  have  feen  that  the 
whole  number  of  purchafers  who  will  themfelves  be  living  at  the  end  of 
tiie  laid  30  years  is  526  ;  and  that  of  thefe  526  furviving  purchafers  there 
will  be  375,  whofe  firft  companions  (who  were  20  years  of  age  at  the  time 
of  making  the  grants,)  will  be  alfo  living  at  the  end  of  the  faid  term. 
gut  there  will  be  only  a  part  of  thefe  3^5  purchafers  whofe  fecond,  as  well 
as  firft,  companions  will  be  living  at  that  time.  We  muft  therefore  now 
inquire  how  many  fuch  there  will  be,  that  is,  how  many  of  the  fecond 
companions  of  thefe  3J5  purchafers  will  be  alive  at  the  end  of  the  laid  30 
years.  Now  thefe  fecond  companions  of  thefe  ^75  purchafers  were  alfo 
275  in  number  at  the  time  of  making  the  grants-,  each  of  the  faid  pur- 
chafers having  one  fecond,  as  well  as  one  firft,  companion.  We  muft 
therefore  inquire  how  many  out  of  thefe  375  fecond  companions  of  the 
faid  375  purchafers  will  be  living  at  the  end  of  the  faid  30  years.  Now 
thefe  fecond  companions  of  the  faid  purchafers  were  fuppofed  to  be  10 
years  of  age  at  the  time  of  making  the  faid  grants.  And  it  appears  that 
out  of  880  perfons  of  10  years  of  age,  all  living  at  the  fame  time,  657  will 
be  livincr  at  the  age  of  40  years,  or  at  the  end  of  a  term  of  30  years. 
Therefore  out  of  375  perfons  of  the  fame  age  of  10  years,  all  living  at  the 

fame  time,  there  will  be  375  x  ~^-Lt  or  2S0,  who  will  live  to  the  age  of  40, 

S80 

or  to  the  end  of  ^o  years.  Therefore  only  280  of  the  fecond  companions  of 

the  faid  375  furviving  purchafers   will  be   alive   at   the  end  of  the  faid  30 

years.     Therefore  out  of  the   whole  number  of  526  purchafers  who  will 

iurvive  to  the  end  of  the  faid  30  years,  there  will  be  only  2S0  whofe  firft 

2nd  fecond   companions  will  both   be  living  at  that  time;  and  who  will 

confequently 
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confequently  be  infilled  to  receive  their  reflective  payments  of  one  pound 
each.  There-fore  280  pounds  is  the  fum  which  the  grantor  of  thefe  future! 
payments  will  have  then  to  pay  to  thefe  furviving  purchafers  And  con- 
iequently  2fc'o  times  the  prefent  value  of  one  pound,  payable  at  the  end  of 
30  years,  when  the  interell  of  money  is  3  per  cent,  that  is,  2 So  times 
.4119  of  a  pound,  or^i  15.3320,  is  the  fum  which  he  olight  to  receive, 
at  the  time  of  making  the  grants,  from  all  the  774  purchafers  of  thefe 
future  payments.  Therefore  the  fum  he  ought  to  receive  from  each  of 
the  faid  purchafers  at  the  time  of  making  the  grants,  is  the  774th  part  of 
£115.3320,  or  £.1490,  or,  nearly,  £.15,  or  3  {hillings.  And  confe- 
quently,  by  Art.  21,  the  fame  fum  of  3  fliillings  is  the  price  which  he 
ought  to  receive  for  fuch  a  future  payment  of  one  pound,  payable  at  the 
end  of  30  years,  provided  the  purchafer  and  both  his  faid  companions  are 
then  alive,  when  he  makes  only  one  fuch  grant.     QEI. 

An  extenfen  of  the  general  fohdion  of  the  fame  problem  to  the  'valuation 
of  a  future  payment  of  one  pound  depending  on  three  joint  lives. 

LV.  In  the  general  folution  of  the  foregoing  problem  given  in 
Art.  45  let  the  right  of  the  purchaser  to  the  future  payment  of  one 
pound,  to  be  received  at  the  end  of  n  years,  depend  upon  the  continuance 
of  the  lives  of  two  companions  inftead  of  one,  befides  his  own  life.  And 
let  the  age  of  the  purchafer  himfelf  be  N  years,  and  that  of  his  firft  com- 
panion M  years,  as  before  •,  and  that  of  his  fecond  companion  L  years. 
Further,  let  it  be  fuppofed,  as  before,  that  the  grantor  makes  P  fuch 
grants  of  future  fums  of  one  pound,  to  be  received  at  the  end  of  n  years, 
to  P  different  purchafers,  each  of  whom  has  two  companions,  the  one  of 
the  age  of  M  years,  and  the  other  of  the  age  of  L  years,  upon  the  con- 
tinuance of  both  whofe  lives  to  the  end  of  the  faid  n  years  his  right  to  the 
laid  future  payment  will  depend. 

Then  it  is  evident  that  the  number  of  the  furviving  purchafers  that 
will  be  intitled,  at  the  end  of  the  laid  n  years,  to  thefe  payments  of  one 
pound  each,  will  be  lefs  than  it  was  before:  becaufe  fome  of  thofe  whofe 
firft  companions  will  be  ftiil  living  at  the  end  of  that  term,  will  have  loft 
their  fecond  companions  before  that  time,  and  with  them  their  right  to 
this  future  payment.  We  muff  therefore  inquire  how  many  of  the  faid 
furviving  purchafers  there  will  be  whofe  firft  and  fecond  companions  will  be 
both  living  at  the  end  of  the  faid  n  years.  Now  the  whole  number  of 
purchafers  who  will  themfelves  be  living  at  the  end  of  the  faid  n  years,  is  p. 
And  of  thefe  p  purchafers  it  has  been  fhewn  in  Art.  45  that  there  will  be 
pxq     whofe  firlt  companions  (who  were  of  the  age  of  M  years  at  the  time 
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of  making  the  grants,)  will  be  living  at  the  end  of  the  faid  term.  But  of 
thefe  only  a  part  will  have  their  fecond,  as  well  as  their  firft,  companions 
living  at  the  end  of  the  faid  term.  We  muft  therefore  now  inquire  how 
great  a  part  this  will  be  of  the  laid  p  x  q  purchafers  whole  firft  companions 

will  be  then  alive,  that  is,  how  many  of  the  fecond  companions  of  thefc 
p  x  q  purchafers  will  be  alive  at  the  end  of  the  faid  n  years. 

Now  it  is  evident  that  thefe  fecond  companions  of  the  faid  p  x  q  pur- 

chafers  were  alfo  p  x  q  in  number  at  the  time  of  making  the  faid  grants; 

becaufe  each  of  the  faid  purchafers  had  a  fecond,  as  well  as  a  firft,  com- 
panion.    We  mull  therefore  inquire  how  many  of  thefe  p  x  q  fecond  com- 

panions  of  the  faid  p  x  q  purchafers  will  be  living  at  the  end  of  the  faid 

n  years,  upon  a  fuppofition  that  they  will  die  oft  in  the  courfe  of  the  faid 
n  years  in  the  proportion  reprefented  in  the  table  of  the  probabilities  of 
the  duration  of  human  life  by  which  the  calculation  is  to  be  governed. 
Now  thefe  fecond  companions  of  the  faid  purchafers  were  fuppofed  to  be 
L  years  of  age  at  the  time  of  making  the  grants.  We  muft  therefore 
look  into  the  table  of  probabilities  to  fee  how  many  perfons  are  there 
reprefented  to  be  living  at  the  age  of  L  years.  Call  this  number  T.  We 
muft  then  look  again  into  the  table  to  fee  how  many  perfons  are  there 
reprefented  to  be  living  at  the  age  of  Lr\-n  years.  Call  this  number  /. 
Then,  fince  out  of  T  perfons  of  the  age  of  L  years,  all  living  at  the  fame 
time,  only  /  perfons  will  live  to  the  age  of  L-\-n  years,  or  to  the  end  of 
n  years,  it  follows  that  out  of  the  p  x  q  fecond  companions  of  the  afore- 

faid  p  x  q  purchafers,  who  were  all  living  at  the  time  of  making  the  faid 

grants,  and  were  then  L  years  old,  only  p  x  q  x  /  will  be  alive  at  the  end 

of  the  faid  »  years.     Therefore  only  px.qy.toi  the  faid  furviving  pur- 

chafers  will  be  intitled  at  the  end  of  the  faid  n  years  to  demand  their 
refpeftive  payments  of  one  pound.  Therefore  the  lum  which  the  grantor 
of  the  faid  payments  will  be  obliged  to  pay  to  the  faid  purchafers  at  the 
e,nd  of  the  faid  n  years,  will  be  p  x  q  x  t  pounds.     Therefore  the  fum 

^   T  which 


LIFE-ANNUITIES.  57 

which  he  ought  to  receive,  at  the  time  of  making  the  faid  grants,  from  all 
the  P  puichalcrs  or'  the  faid  future  payments,  is  p  x  q  x  /  times   the  prell-nt 

value  of  one  pound  certain,  payable  at  the  end  of  n  years,  that  is,  p  x  q  x  t 

times  —  of  a  pound,  or-^    -"  '  — -x-   /.      Therefore    the    fum   which    he 
r»  r  ^    rxr»** 

ought  to  receive  from  each  of  the   faid  purchafers,  at  the  time  of  making 

the  faid  grants,  as  the  price  of  his  future  payment  of  one  pound,  is  the 

Pth  part  of    p  X4Xi><  -L  or  is  equal  to  £  X  ±  x  ~  X  -£'       And 

confequently,  by  Art.  21,    the  price  which   he  ought  to   receive  from  a 
fingle  purchafer  of  fuch  a  future  payment,  when  he  makes  only  one  fuch 

grant,  is  likewife  equal  to  t  x  1  X  L  X  l&  or  JjjL  X  L&-     QE  I. 

LVI.    COROLL.    7.      By  finding,  in  the  method  defcribed  in  the  laft  °(  *e  value 
corollary,  the  feveral  values  of  one  pound   flerling,  to  be  received  by  a  f01.athre""oint 
purchafer  of  a  given  age  at  the  end  of  every  future  year  of  the  whole  fpace  i!ves> 
of  time  during  which  it  is  poffible  that  his  life  and  thofe  of  his  two  com- 
panions, whofe  ages  are  likewife  given,  may  be  prolonged,    provided  that 
the  faid  purchafer  and  both  his  faid  companions  ihall  be  living  at  the  time 
when  every  iuch  payment  becomes  due ;  and  then  adding  thefe  values  all 
together  into  one  fum ;    we  ihall  obtain  the  value  of  a  fet  of  equal  pay- 
ments of  one  pound  each,  to  be  received  by  the  purchafer  at  the  end  of 
every  year  during  the  continuance  of  the  joint  lives  of  the  faid  purchafer 
and  his  two  companions,  or  of  an  annuity  for  their  joint  lives..    And  this 
is  the  way  in  which  tables  of  the  values  of  annuities  for   the  joint  lives  of 
three  perfons  of  given  ages  ought  to  be  computed. 

Of  the  value  of  future  payments  depending  on  the  continuance  of  the 
longeji  of  two  or  more  given  lives. 

LVII.  We  come  now  in  the  laft  place  to  confider  the  value  of  a  future 
fum  of  money  depending  upon  the  continuance  of  any  one  of  two  or  more 
lives  whofe  ages  are  given. 


PRO- 
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PROBLEM  IV. 

Of  the  value  To  find  the  fum  of  money  which  a  purchafer  ought  to  pay  for  a  future 
of  a  future  j-um  Qf  one  pOUrK]  fterling,  to  be  received  at  the  end  of  any  given  number 
one  pound  °f  years,  if  either  the  faid  purchafer  or  another  certain  perfon  (who  may 
fterling,  to  be  be  called  his  companion,)  fhall  be  then  living :  the  ages  of  the  faid  pur- 
made  at  the  chafer  and  his  companion,  and  the  rate  of  intereft  of  money,  and  the  pro- 

!nmt.!s!,Vrn  babilities  of  the  duration  of  human  life,  being;  all  given, 
number    01  '  o         o 

years  in  cafe 
of  the  conti- 
nuance of  ei.  ji  folution  of  this  problem  in  the  cafe  of  a  particular  example. 

given  ives.  LVIII.    Let  the  rate  of  intereft  of  money  be  fuppofed  to  be  3  per  cent, 

and  the  probabilities  of  the  duration  of  human  life  to  be  fuch  as  they  are 
reprefented  to  be  in  Mr.  de  Parcieux's  table  above-mentioned.  And  let 
the  fpace  of  time  at  the  end  of  which  the  faid  fum  of  one  pound  is  to  be 
paid  to  the  purchafer  of  it,  if  he  is  then  living,  or  to  his  companion,  if 
the  purchafer  himfelf  is  then  deceafed,  and  his  faid  companion  is  ftill  alive, 
be  30  years:  and  the  age  of  the  faid  purchafer  25  years  j  and  that  of  his 
laid  companion  20  years. 

Then  in  the  firft  place  we  muft  look  into  Mr.  de  Parcieux's  table  to  fee 
how  many  perfons  of  25  years  of  age  are  there  reprefented  to  be  all  living 
at  the  fame  time.  This  number  is  774.  We  muft  therefore  fuppofe  that 
the  grantor  of  the  future  payment  of  one  pound  to  the  purchafer  propofed 
in  the  queftion,  makes  at  the  fame  time  773  more  fuch  grants  of  one  pound 
to  as  many  different  purchafers,  all  of  the  lame  age  of  25  years,  to  be  paid 
to  them  at  the  end  of  30  years,  or  when  they  fhall  be  55  years  old,  if 
they  fhall  then  be  living,  and  if  they  fhall  then  be  dead,  but  certain  other 
perfons,  (who  may  be  called  their  companions,)  who  are  of  the  fame  age 
of  20  years  with  the  companion  of  the  purchafer  mentioned  in  the  queftion, 
fhal!  be  then  alive,  to  be  paid  to  their  faid  companions  refpectively :  that 
is,  we  muft  fuppofe  that  the  grantor  makes  774  fuch  grants  in  all,  includ- 
ing that  to  the  purchafer  propofed  in  the  queftion.  And  we  muft  likewiie 
fuppofe  that  all  theie  774  purchafers  of  theie  future  payments  of  one  pound 
have  the  fame  chance,  one  with  another,  of  living  any  given  number  of 
years,  or  that  there  is  no  apparent  reafon  for  fuppofing  that  any  one  of 
them  is  more  likely  to  live  to  any  given  future  age  than  any  other.  This 
done,  we  muft  inquire  how  many  of  theie  774  purchafers  of  thefe  remote 
payments  will  be  alive  at  the  end  of  30  years,  fuppofing  them  to  die  off  in 
that  interval  of  time  in  the  proportion  mentioned  in  Mr.  de  Parcieux's 
table.  Now  it  appears  by  Mr.  de  Parcieux's  table  that  out  of  774  perfons 
of  the  age  of  25  years,  all  living  at  the  fame  time,  526  will  be  alive  at  the 
ao  -  °*'  55  }"ears>  or  ac  the  end  of  30  years.     Therefore,  out  of  the  laid  774 

purchalers 
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purchafers  of  thefe  future  payments  of  one  pound  each,  526  will  live  to 
the  end  of  the  laid  30  yi  coni  quently  248  will  have  died  in  the 

mean  time.  But  by  the  conditio  ns  of  this  problem,  (which  differ  widely 
from  thole  of  the  lalt  problem,)  ail  thtle  520  furviving  purchafers  of  thefe 
future  payments  will  be  intitled  to  receive  them,  and  likewiie  all  the  iur- 
viving  companions  of  the  deceafed  248  purchafers.  We  muff  therefore 
inquire,  by  the  means  of  Mr.  de  Parcieux's  table,  how  many  of  the  com- 
panions of  the  faid  deceafed  248  purchafers  will  be  alive  at  the  end  of  the 
faid  30  years.  Now  the  number  of  the  companions  of  the  laid  deceafed 
248  purchafers,  at  the  time  of  making  the  grants,  was  248,  each  of  the 
faid  purchafers  having  had  one  companion.  And  their  age,  at  the  time  of 
making  the  grants,  was  20  years.  Now  it  appears  from  Mr.  de  Parcieux's 
table  that  out  of  8  14  perfons  of  the  age  of  20  years,  all  living  at  the  fame 
time,  581  will  be  living  at  the  age  of  50  years,  or  at  the  end  of  30  years. 
Therefore  out  of  the  248  companions  of  the  deceafed  purchafers,  (who 
were  all  living  at  the  time  of  making  the  faid   grants,  and  were   then   20 

years  of  age,)  248  x  - — >  or  177,  will  be  living  at  the  end  of  the  faid  30 
814 

years.     Therefore  the  grantor  at  the  end  of  the  faid  30  years  will  have 

526  pounds  to  pay  to  the   526  furviving  purchafers,  and  177  pounds  to 

pay  to  the  furviving  177  companions  of  the  248  deceafed  purchafers;  that 

is,  he  wiil  have,  in  all,  526  and  lyy  pounds,  or   703   pounds,  to  pay  to 

both.     To  the  end  therefore  that  the  faid  grantor  may  be  neither  a  gainer 

nor  a  lofer  by  the  fum  total  of  all  his  bargains,  it  is  neceffary  that  he  mould 

receive  from  all  the  purchafers  of  the  faid  future  payments,  at  the  time  of 

making  the  faid  grants,  703  times  the  prefent  value  of  one  pound,  payable 

at  the  end  of  30  years,  when  the  intereft  of  money  is  3  per  cent,  that  is, 

703  times  .4119  of  a  pound,    or  £289.5657.     Therefore   the  fum  which 

he  ought  to  receive,  at  the  time  of  making  the  faid  grants,  from  each 

of  the  faid  purchafers,    who  are  774  in   number,  is   the   774th  part  of 

£289.5657,  or  .3741  of  a  pound.     Therefore,  by  Art.  21,  the  fum  which 

he  ought  to  receive  from  a  tingle  purchafer,  as  the  price  of  fuch  a  future 

payment  of  one  pound,  when  he  makes  only  one  fuch  grant,  is  likewife 

£.3741,  or  ys.  5d.i.     QEI. 

A  general  Jolution  of  the  foregoing  problem. 

LIX.  Let  1  be  to  r  as  the  fum  of  one  pound  fterling,  or  any  other  fum 
of  money  whatfoever,  that  is  put  out  to  intereft  at  the  rate  fuppofed  in  the 
queltion,  is  to  the  amount  of  the  fame  fum  at  the  end  of  a  year,  or  to  the 
fum  total  of  the  faid  fum  and  its  intereft  for  a  year.  And  let  n  denote  the 
number  of  years  at  the  end  of  which  the  fum  of  one  pound  is  to  be  paid 
to  the  purchafer,  if  he  is  then  alive,  or,  if  he  is  then  dead  but  his  com- 
panion is  ltill  alive,  to  his  companion.  And  let  N  denote  the  number  of 
years  in  the  age  of  the  purchafer,  at  the  time  of  his  purchafing  this  future 

I  2  payment 
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payment  of  one  pound,  and  Mthe  number  of  years  in  the  age  of  his  com- 
panion at  the  fame  time  :  whence  it  is  evident  that  N-\-n  will  be  the  num- 
ber of  years  in  the  age  of  the  purchafer,  and  M-\rn  the  number  of  years 
in  the  age  of  his  companion,  at  the  end  of  the  faid  »  years,  or  when  the 
payment  becomes  due. 

Then,  in  the  firft  place,  we  mult  look  into  the  table  of  probabilities  of 
the  duration  of  human  life  by  which  the  calculation  is  to  be  governed,  to 
find  how  many  perfons  of  N  years  of  age  are  there  reprefented  to  be  living 
at  the  fame  time.  This  number  we  will  call  P.  We  mud  then  fuppofe 
that  the  grantor  of  the  faid  future  payment  of  one  pound  to  the  purchafer 
mentioned  in  the  queftion  does  not  confine  himfelf  to  that  fingle  grant, 
but  makes  at  the  fame  time  P — i  more  fuch  grants,  of  one  pound  each,  to 
as  many  different  purchafers  of  them,  all  of  the  fame  age  of  N  years  ; 
fo  that,  including  the  grant  to  the  purchafer  in  the  queftion,  he  makes, 
in  all,  P  fuch  grants  to  P  different  purchafers.  And  v/e  muft  further 
fuppofe  that  all  thefe  P  purchafers  have  the  fame  chance,  one  with  an- 
other, of  living  any  given  number  of  years,  or  that  there  is  no  apparent 
reafon  for  fuppofing  that  any  one  of  them  is  more  likely  to  live  to 
any  given  future  age  than  any  other.  And  v/e  muft  likewife  fuppofe. 
them  to  die  off,  in  the  courfe  of  the  faid  n  years  which  are  to  elapfe 
before  the  faid  payments  become  due,  in  the  fame  proportion  in  which 
perfons  of  the  fame  age  are  reprefented  to  have  died  off  in  the  fame 
number  of  years  in  the  table  of  the  probabilities  of  the  duration  of 
human  life  that  is  adopted  for  the  calculation.  We  muft  therefore  look 
into  that  table  to  find  how  many  perfons  out  of  P  perfons  of  the  age  of  N 
years,  all  living  at  the  fame  time,  are  reprefented  as  living  to  the  age  of 
N-hn  years.  And  this  number  we  will  call  p.  Then  it  is  evident  that 
out  of  all  the  P  purchafers  of  the  future  fums  of  one  pound  each,  payable 
at  the  end  of  ;;  years,  only  p  perfons  will  be  alive  at  the  end  of  the  faid  « 
years.  Therefoie  the  number  of  thefe  purchafers  who  will  have  died  in 
.  .  faid  11  years  is  P-p.  But  by  the  conditions  of  this  problem  (which 
differ  widely  from  thofe  of  the  laft  problem,)  all  the  faid  p  furviving  pur- 
chafers will  be  intirled  to  receive  their  refpeclive  payments  cf  one  pound,, 
and  likewife  all  the  furviving  companions  of  the  P-p  deceafed  purchafers. 
We  muft  therefore  inquire,  by  means  of  the  aforefaid  table  of  probabilities, 
how  many  of  the  companions  of  the  faid  deceafed  P-p  purchafers  will  be 

.e  at  the  end  of  the  faid  n  years.  Now  the  number  of  the  companions 
of  the  faid  deceafed  P-p  purchafers,  at  the  time  of  making  the  grants, 
was  the  fame  with  that  of  the  faid  deceafed  purchafers,  that  is,  P-p* 
becaufe  each  of  thefe  deceafed  purchafers  was  fuppofed  to  have  one  com- 
panion. And  the  age  of  thefe  companions,  at  the  time  of  making  the 
grants,  was  M  years.  We  muft  therefore  look  into  the  table  of  proba.- 
bilities  aforefaid,  to  find  how  many  perfons  are  there  reprefented  to  be 
living  at  the  age  of  M  years,  and  how  many  at  the  fubfequent  age  of 
M-Yn  years.     Let  the  former  of  thefe  numbers  be  denoted  by  j^,  and  the 

latter 
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latter  by  q.  Then,  fince  the  P-p  companions  of  the  P-p  deceafed  pur- 
chafers of  thefe  future  payments  are  fuppofed  to  die  off,  in  the  courfe  of 
thefe  »  years,  in  the  fime  proportion  as  the  ^  perfons  of  the  fame  age  of 
M  years  are  repreiented  to  have  done  in  the  faid  table  of  probabilities,  the 
number  of  perfons  out  of  the  faid  P-p  companions  of  the  laid  P-p  deceafed 
purchafers,  that  will  be  alive  at  the  end  of  the  faid  n  years,  will  be  to  the 
number  of  thole  companions  who  were  alive  at  the  beginning  of  the  faid 
time,  in  the  fame  proportion  as  q  is  to  §>j  and  confequently  will  be  equal 

to  P-p  x  q,     Therefore  the  grantor  of  the  faid  future  payments,  will,    at 

the  end  of  the  faid  n  years,  be  obliged  to  pay  p  fums  of  one  pound  each 
to  the  p  furviving  purchafers  themfelves,  and  likewife  P-pxq  fums  of  one 

6) 


pound  each  to  the  P-p  x  q  furviving  companions  of  the  P-p  deceafed  pur- 

*  _ 

chafers  •,  that  is,  he  will  in  all  have  p+P-p  x  q  fums  of  one  pound  to  pav 

I, 

to  them  both.     Therefore,  to  the  end  that  he  may  be  neither  a  gainer  nor 

a  lofer  by  the  fum  total  of  all  his  bargains,  it  is  neceffary  that  he  mould 
receive  from  all  the  purchafers  of  the  faid  future  payments,  at  the  time  of 
making  the  faid  grants,  p-\-P-p  X  q  times  the  prefent  value  of  one  pound, 

payable  at  the  end  of  n  years,  when  the  intereft  of  money  is  that  which 
is  exprefled   by  the  proportion    of  r   to   i,    that  is,  p-\-P-pX  q  times 

1  of  a  pound,   or^+P?~^?  times  i-/,  or  P^-Pj-Pi\  X-L/.  There- 

fore  the  fum  which  he  ought  to  receive,  at  the  time  of  making  the  faid 
grants,  from  each  of  the  faid  purchafers,  whefe  number  is  P,  is  the  Pth 


part  of  P$+Pq-Pi\  X  -£,  or  is  equal  to  P^+Pi~Pi   x-£'      And 
&  r"  ■  p  -9  f" 


<£  r*        _  p^ 

confequently,  by  Art.  21,  the  fum  which  he  ought  to  receive  from  a  fino-Ie 
purchafer,  as  the  price  of  fuch  a  future  payment  of  one  pound,  upon  the 
conditions  above- mentioned,  when   he  makes  only  one  fuch  grant,  is  like- 


wife  equal  to  this  fame  quantity,  P^-Pq—pq   x  —  £,  for  P^~pl~Pq\ 

P9  r"       V      pa    p®   pe) 


x  JLM  or  1+t-Jfl  x  U.    Q£ 

r»    '         P     <^  Pg\      r» 


pK 
1. 


PZ  p%.  p$i 
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Of  the  rela-  LX.  COROLL.  i.  The  value  found  by  the  foregoing  problem, 
tionofthefaid  t^at  js>  t|ie  va]ue  0f  a  future  payment  of  one  pound,  to  be  received  at  the 
val  L  %  the  en^  °^  a  given  number  or"  years  denoted  by  «,  provided  that  either  of  two 
famepayment  perfons  of  given  ages  (hall  be  then  alive,  is  equal  to  the  excefs  of  the 
of  one  pound  value  of  the  fame  payment,  to  be  received  at  the  fame  time,  in  cafe  the 
iterling  to  be  ^.q.  Qf  t^e  fa\d  perfons  ihall  be  then  alive,  added  to  the  value  of  it,  to  be 
end  e  of'  the  received  at  the  fame  time,  in  cafe  the  fecond  of  the  faid  perfons  lhall  be 
fame  number  then  alive,  above  the  value  of  it,  to  be  received  at  the  fame  time,  in  cafe 
ofyearsincafe  both  the  faid  perfons  mall  be  then  alive. 

of  the  conti-  . 

nuance  of  the        por  tne  vaiue  found  by  the  foregoing  problem  is   £^~J~]!l\  X  —  £1 

fingle  lives  of  p     q    PQ\        r" 

the  fame  two  ^     °^» 

perfons  and  of        p_      j_/  +  q_      J_r  _   Pi.  x  —      And  it  has  been  fhewn  in  Pro- 

the     continu-  #  r«  Q        r»  P§>        r»* 

ance  of  their  ^  -^  «<~ 

joint  lives.       blem  2d,  Art.  28,  that  E-  y  _L/  is  the  value  of  a  future  payment  of  one 

P       r» 
pound,  to  be  received  at  the  end  of  n  years  in  cafe  a  purchafer  of  the  age 

of  N  years  lhall  be  then  alive,  and  that  -£.  x  —£  is  the  value  of  a  future 

<^        rn 

payment  of  one  pound,  to  be   received  at  the  end  of  n  years  in  cafe  a 
purchafer  of  the  age  of  M  years  lhall  be  then  alive:  and  it  has  been  fhewn 

in  Problem  ad,  Art.  45,  that  -£|-  x  — j£  is  the  value  of  a  future  payment 

P^     r» 

of  one  pound,  to  be  received  at  the  end  of  n  years  in  cafe  a  purchafer  of 

the  age  of  N  years  and  a  companion  of  the  age  of  M  years,  lhall  be  both 

living  at  that  time.     Therefore  the  value  found  in  the  foregoing  problem 

is  equal  to  the  excefs  of  the  fum  of  the  two  former  values  above  the  third, 

or   laft,  value;    or  the  value  of  a  future  payment  of  one  pound,   to  be 

received  at  the  end  of  n  years  in  cafe  that  either  of  two  given  lives  lhall  be 

then  in  being,  is  equal  to  the  excefs  or  the  fum,  of  the  two  values  of  the 

fame  future  payment,  to  be  received  at  the  fame  time,  in  cafe  each  of  the 

fame  two  lives  lhall  be  then  in  being,  above  the  value  of  the  fame  future 

payment,    to  be  received  at  the  fame  time,    in  cafe  both  the  faid  lives 

lhall  be  then  in  being.     QJE  D. 

Of  the  value  LXI.     COROLL.  2.     If  the  fum   of   money  to  be   received  by  the 

of    a    future  pUrchafer  at  the  end  of  the  given  number  of  years  is  greater  or  lefs  than 

payment  o  one  pound,  it  is  evident  that  the  price  he  ought  to  pay  for  it  will  be  greater 

pounds    de-  ,    ,-       ,            ,            •           c     \       r                                     c                       i    •       i&   r 

pending   on  or   lels   than   the   price  or  the  future   payment  or  one  pound  in  the  fame 

the  fame  con-  proportion  Therefore  for  a  future  payment  of  S  pounds,  to  be  received 
at  the  end  of  n  years  in  cafe  either  himielf  or  his  companion,  whofe  ages 
are  N  and   M  years,  lhall   be   then  alive,  he  ought  to  pay   the  fum  of 

p+q  -pq\  xl^ 

p  .€  pM    rn 

LXII.     CO- 


tinjencies. 
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LXII.     COROLL.  3.     By  finding   in    the   method   defcribed  in   the  Of  the  value 
folution  of  the  foregoing  problem  the  leveral  values  of  one  pound  fterling,  of  an  annuity 
to  be  received  by  a  purchafer  of  a  given  age  at  the  end  of  every  future  nc;"neforUthe 
year  of  the  whole  fpace  of  time  during  which  it  is  poflible  that  either  his  u;c  0f   the 
life  or  that  of  his  companion,  whole  age  is  alio  fuppofed  to  be  given,   may  longer  liver  of 
be  prolonged,  in  cafe  that  either  the  faid  purchafer  or  his  faid  companion  two  perfons  of 
fhall  be  living  at  the  time  when  every  iiich  payment   becomes  due  ;    and  glvcn  ases* 
then  adding  thefe  values  all  together  into  one  fum  ;  we  fhall  obtain   the 
value  of  a  let  of  equal  payments  of  one  pound  each,  to  be  received  by  the 
purchafer  at  the  end  of  every  future  year  during  the  lives  of  the  faid  pur- 
chafer and  his  companion  and  the  life  of  the  longer  liver  of  them,  that  is, 
of  an  annuity  of  one  pound  for  the  lives  of  the  laid  purchafer  and  his  com- 
panion and  the  life  of  the  longer  liver  of  them. 


LXIII.  COROLL.  4.  The  value  of  an  annuity  of  one  pound  for  Of  the  rela- 
tive lives  of  two  perfons  of  given  ages  and  the  life  of  the  longer  liver  or  tionof  the  faid 
them,  is  equal  to  the  excels  of  the  fum  of  the  values  of  two  feparate  ™|u*  tof  '{j2 
annuities  of  one  pound  each,  for  the  fingle  lives  of  the  fame  perfons,  above  ijke  annuities 
the  value  of  an  annuity  of  one  pound  for  their  joint  lives.  of  one  pound 

for  the  fingle 

In  the  foregoing  articles  P  denoted  the  number  'of  perfons  reprefented,  ["^etvof   the 
in  the  table  of  the  probabilities  of  the  duration  of  human  life  adopted  for  fons  and  for 
the  calculation,  to  be  living  at  the  age  of  the  purchafer,  or  at  the  age  of  their  joint 
N  years  ;    and  ^denoted  the  number  of  perfons  therein  reprefented  to  be  lives- 
living  at  the  age  of  the  purchafer's  companion,  or  at  the  age  of  M  years. 
Now  let  P'   denote  the  number  of  perfons  therein  reprefented  to  be  living 
at  the  age  of  iV-r-i,  and  P' '  thofe  living  at  the  age  of  i\H-2,  and  P' ' ' 
thole  living  at  the  age  of  iV-r-3,  and  P»v  thofe  living  at  the  age  of  iV-f-4; 
and  flj  on  for  the  following  years;    the  Roman  numeral  figures  placed  over 
every  new  letter  P  denoting  the  number  of  years  by  which  every  new  age, 
correfponding  to  it,  exceeds  the  age  of  N  years,  or  the  age  of  the  pur- 
chafer.    And,  in  like  manner,  let  j^'  denote  the  number  of  perfons  repre- 
fented in  the  faid  table  to  be  living  at  the  age  of  M-\- 1  years ;    and  £>J  * 
the  number  of  perfons  living  at  the  age  of  M-+-2  years ;    and  J^' ' '    thofe 
Jiving  at  the   age  of  M-r-3  years;    and  g^v  thofe  living  at  the  age  of 
Af-f-4  years ;    and  lb  on  for  the  following  years ;    the  Roman  numeral 
figures  placed  over  every  new  letter  Q  denoting  the  number  of  years  by 
which  every  new  age  correfponding  to  it,  exceeds  the  age  of  M  years,  or 
the  age  of  the  purchafer's  companion. 

Then  it  is  evident  from  the  foregoing  problem   that  the  value  of  a 
fum  of  one  pound,   to  be  received  at   the  end  of  one   year,    in   cafe 

either 
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either  the  purchafer  or  his  companion  fhall  be  then  alive,  will  be  equal  to 
£_  _rj^'      °'£c    x  —  £>    and  the  value  of  the  fame  fum,  to  be  received 

p     §L    p  ^,      r 

at  the  end  of  two  years,  fubject  to  the  fame  contingency,  will  be  equal  to 
■*  '  1~*~<1 '      "      ^    1  x  —  £i    a°d   the   value  of  the  fame  fum,    to  be 

P       $L      P.    &  1     r* 

received  at  the  end  of  three  years,  fubject  to  the  fame  contingency,  will  be 

P"  ' ~r~«<.  "        <.         x  —  £>  ">    an^  the  value  of  the  fame  fum,   to 

P  <l  P         %,     I       r? 

be  received  at  the  end  of  four  years,  fubject  to  the  fame  contingency,  will  be 

piv-j-^iv     piv  j£iv   ^  —  r  .    an(j  |-Q  on  fQr  tfe  following  years. 

P       &       P     %, 


Therefore  the  fum  of  thefe  values  continued  to  the  utmoft  pofiible 
extent  of  the  younger  of  thefe  two  lives,  that  is,  the  value  of  a  life-annuity 
of  one  pound  for  the  lives  of  the  purchafer  and  his  companion  and  the  life 
of  the  longer  liver  of  them,  is  equal  to  the  following  fet  of  values ;  to  wit, 


P'+^- P'  g,'  x±£ 


-f-p-'-r-.g1'—  P"  ig,," 
P  %,        P      k, 


xrU 


P  it  P  $,        '        r*    ' 


_j_pIV+^iv  — Piv  ^1V 

P~~    C"    p    £. 


x^{, 


-f-Pv  +  ^y—pv  ^v 


x  -^£> 


P       £,     P  £ 

+&c^  continued  to  the  utmoft  extent  of  human  life ; 


And 
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And  confequently  to  the  following  fet  of  quantities ;    to  wit, 

P'      »  j_5L'      x  r         p'  Q      l  r 

t  x~l       irxr£      t~^;x~l 

~hP"  yclf    -f-^"  X   lf     -p,,^'V'  /' 

P        X  r^      ~XT^       P        %T       r* 
p-~x^    -*-^x7*L  ~~P~~$T     7*h 

P        rs  Q,      r  P    £>,      1 

•4-&C.  continued  to  the  utmofl:  extent  of  human  life : 

And  confequently  to  the  three  following  fets  of  quantities,  which  are 
the  fame  with  the  quantities  laft  mentioned,  but  only  are  placed  in  a  differ- 
ent order,  (thole  which  before  were  placed  in  perpendicular  columns,  one 
under  the  other,  being  now  placed  in  feparate  horizontal  lines,)  to  wit, 

+&c.  continued  to  the  utmofl:  extent  of  human  life ; 

And  sdly,     gk  l£¥p       ±£+  p    x  l£  +  l"   x  l£ 

-fiis  x  — /  +  &c.  continued  to  the  utmofl  extent  of  human  life; 

And3dly,     — P'g,'        1   r_PlIQ!'  y    1  p»"g;"        i   r 

£ilr^I  x  —  £ — ^-  X  —  £ —  &c  continued  to  the  utmofl:  extent  of 

P    Q,        r*        P    §1       r5 

human  life  ; 

that  is,  the  value  of  the  life-annuity  of  one  pound  for  the  lives  of  the  faid 
purchafer  and  his  companion  and  the  life  of  the  longer  liver  of  them,  is 
equal  to  the  excefs  of  the  fum  of  the  firft  and  fecond  of  the  three  lad  fets 
of  quantities  above  the  third  let. 

g  NoW 


to 
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Now  it  appears  from  Problem  2d,  Coroll.  2,  Art.  31,   that  the  firft  of 

thefe  three  fets  of  quantities,  to  wit,    —  x  —  £  +  — —  X  —  £  +- —  X 
^  P         r  P  rz         P 

1  /  +i_  v  _L  /  +  —  x  —  /  +&c.  continued   to  the  utmoft  extent  of 
p-h  Tp     *  r>  *  ^p    a  r%  * 

human  life,  is  the  value  of  an  annuity  of  one  pound  for  the  life  of  the 
purchafer,  who  was  fuppofed  to  be  of  the  age  of  N  years,  which  corre- 
jponds  to  the  number  P  in  the  table. 

And  it  appears,  in  like  manner,  that  the  2d  of  thefe  3  fets  of  quantities, 

wit   $LX  V+^x^+^x-i£+^-Vx-^+^><i-£ 
Wlt'  £T  X7L     ^T      r^     gT^  XrjA     £,        r***     3,     r*L 

+&c.  continued  to  the  utmoft  extent  of  human  life,  is  the  value-  of  an 
annuity  of  one  pound  for  the  life  of  the  faid  purchafer's  companion,  who 
was  fuppofed  to  be  of  the  age  of  M  years,  which  correfponds  to  the  num- 
ber £>Jn  the  table. 

And  it  appears  from  Prob.  3,  Coroll.  2,  Art.  48,  that  the  lad  of  the  faid  3 

P'    G)*  j  ,    P'  '  jP1  '  I  pi  1  1    6)1  i  t 

fets  of  quantities,  to  wit,  -p—^-X  -£  +p — g-  X  —£,  +p        g— 

v    *  /*  +        "^V  x  — /  +.     "~  X  —  £  +  &c.  continued  to  the  utmoft 
r3^      P     <l        r*&     P  %,       rs 

extent  of  human  life,  is  the  value  of  an  annuity  of  one  pound  for  the  joint 
lives  of  the  faid  purchafer  and  his  companion,  whole  ages  N  and  M  corre-. 
ipond  to  the  numbers  P  and  £Mn  the  faid  table. 

Therefore  the  value  of  a  life-annuity  of  one  pound  for  the  lives  of  the 
faid  purchafer  and  his  companion,  and  the  life  of  the  longer  liver  of  them3 
is  equal  to  the  excefs  of  the  fum  of  the  values  of  two  feparate  life-annuities 
of  one  pound  each,  for  the  fingle  lives  of  the  faid  purchafer  and  his  com- 
panion, above  the  value  of  an  annuity  of  one  pound  for  their  joint  lives. 
OED. 

LXIV.  Therefore  when  tables  of  the  values  of  life-annuities  for  fingle 
lives  and  for  two  joint  lives  have  been  computed  and  prepared  for  ule, 
it  feems  to  be  unncceiTary,  and  hardly  worth  the  labour  of  it,  to  compute 
a  third  table  of  the  values  of  life-annuities  for  the  lives  of  two  perfons  of 
given  ages,  and  the  life  of  the  longer  liver:  becaufe  the  values  of  thefe 
latter  annuities  may  be  fo  eafily  derived,  by  means  of  the  foregoing 
corollary,  from  the  values  of  the  correfponding  annuities  of  the  two  former 
kinds,  which  are  fuppofed  to  be  fet  down  in  the  tables. 

LXV. 
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LXV.  COROLL.  5.  The  value  of  a  remote  life-annuity  of  one  Of  the  value 
pound,  that  is  to  begin  at  the  diftance  of  a  given  number  of  years,  and  to  of  a  remote 
continue  during  the  lives  of  the  purchafer  and  his  companion  and  the  life  annu»ty°fone 
of  the  longer  liver  of  them,  whole  ages  are  given,  is  equal  to  the  excefs  y^ot'  ° the " 
of  the  furfi  of  two  feparate  remote  annuities  of  one  pound  each,  for  the  longer liverof 
fingle  lives  of  the  fame  two  perfons,  that  are  w  begin  at  the  fame  future  two  perfons  ot 
period,  above  the  value  of  a  third  remote  annuity  of  one  pound,  that  is  gIven  ases* 
alio  to  begin  at  the  fame  future  period  and  to  continue  during  the  joint 
lives  of  both  the  faid  perfons. 

For  all  the  reafoning  ufed  in  the  foregoing  corollary  applies  equally  to 
thefe  remote  life-annuities  and  to  thofe  compleat  and  immediate  life- 
annuities  that  are  the  fubjecl:  of  that  corollary -,  of  which  compleat  annuities 
the  former  remote  annuities  are  only  the  latter  parts.  This  I  take  to  be 
fo  evident,  that  a  repetition  of  that  reafoning  to  apply  it  to  this  cafe  would 
probably  be  tedious  to  the  reader.     And  therefore  I  omit  it. 

LX VI.  COROLL.  6.  And  in  like  manner  the  value  of  an  immediate,  Of  the  value 
but  imperfect,  life-annuity  of  one  pound,  that  is  to  begin  immediately  °f  an  in™e- 
for  whereof  the  firft  payment  is  to  be  received  at  the  end  of  a  year,)  but  '"*^  ^life- 
is  to  continue  only  during  a  certain  number  of  years,  lefs  than  the  utmoft  annuity  of  one 
extent  of  human  life,  if  either  the  purchafer  or  his  companion,  whofe  ages  pound  for  a 
are  given,  continues  to  live  through  that  period,  is  equal  to  the  excefs  of  certain  num- 
the  fum  of  the  values  of  two  feparate,  immediate,  and  imperfecl:  life-  -J^  ijf^of 
annuities  of  one  pound  each,  for  the  fingle  lives  of  the  purchafer  and  his  either  of  two 
companion,  to  continue  during  the  fame  limited  period,  if  each  of  them  perfonsofgiv- 
conunues  to  live  fo  long,  above  the  value  of  a  like  immediate  and  imperfecl:  enaSes (".a!1 '° 
annuity  of  one  pound  for  the  joint  lives  of  the  faid  purchafer  and  his  com-  * 
panion  during  the  fame  term  of  years,  if  they  both  continue  to  live  fo  long. 

This  alfo  may  be  eafily  collected  from  the  reafoning  ufed  in  Coroll.  4, 
thefe  annuities  being  only  the  firft  parts  of  the  compleat  life-annuities 
therein  mentioned. 

LXVII.  COROLL.  7.  And  in  like  manner  the  value  of  a  remote  and  Of  the  value 
imperfecl:  life-annuity  of  one  pound,  for  the  lives  of  the  purchafer  and  his  ,a  remc"e 
companion,  whofe  ages  are  given,  and  the  life  of  the  longer  liver  of  them  ;  iifc.annuity 
that  is,  of  an  annuity  that  is  to  begin  at  the  end  of  a  given  number  of  of  one  pound 
years,  and  is  to  continue  only  during  a  certain  fpace  of  time,  lefs  than  the  for  the  life  of 
utmoft  poffible  extent  of  the  life  of  the  younger  of  them,  if  either  of  them  [^  °"§etrv 
lives  to  the  end  of  the  faid  period,  and  then  to  ceafe,  though  one,  or  both,  perfons  whole 
of  them  ihould  be  ftili  alive  -,  is  equal  to  the  excefs  of  the  fum  of  the  values  ages  are 
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of  two  feparate  annuities,  of  one  pound  each,  for  the  finglc  lives  of  the 
faid  purchafer  and  his  companion,  that  mould  commence  at  the  end  of  the 
fame  given  number  of  years  as  the  former,  and  continue  only  during  the 
fame  time,  in  cafe  each  of  them  mould  continue  to  live  fo  long,  and  then 
ceafe,  though  they  mould  be  ft  ill  alive,  above  the  value  of  a  like  remote 
and  imperfect  life-annuity  for  the  joint  lives  of  the  fame  peribns,  that  mould 
commence  at  the  end  of  the  fame  number  of  years,  and  continue  during 
the  fame  fpace  of  time,  if  they  both  mail  continue  to  live  fo  long. 

This  alfo  may  be  eafily  collected  from  the  reafoning  ufed  in  Coroll.  4  ; 
thefe  remote  and  imperfect  life-annuities  for  the  lives  of  the  purchafer  and 
his  companion  and  the  life  of  the  furvivor  of  them,  being  only  the  middle 
parts  of  the  compleat  life-annuities  of  the  fame  kind  therein  mentioned. 
And  to  this  corollary  I  therefore  refer  the  reader. 

Of  the  value  of  a  future  payment  depending  on  the  continuance  of  any 

one  of  three  given  lives. 

LXVIIT,  COROLL.  8.  The  reafoning  ufed  in  the  folution  of  the 
foregoing  problem  may  be  extended  to  the  valuation  of  a  future  payment, 
to  be  received  at  the  end  of  a  given  number  of  years  in  cafe  any  one  of 
three  perfons,  or  more,  whofe  ages  are  given,  fhall  be  then  alive.  In  the 
cafe  of  three  lives  the  additions  neceffary  to  be  made  to  the  two  folutions 
in  Ait.  58   and  59,  will  be  as  follows. 


An  invefllgatlon  of  the  fald  value  In  the  cafe  of  a  particular  example. 

LXIX.  In  the  particular  example  folved  in  Art.  58  let  the  right  of 
the  purchafer,  cf  25  years  of  age,  to  the  future  payment  of  one  pound, 
at  the  end  of  30  years,  be  extended  to  two  other  perfons  befides  himfelf, 
inftead  of  one  •,  fo  that,  if  either  the  purchafer  himfelf  or  either  of  hi* 
laid  companions  ihall  be  then  alive,  the  faid  future  fum  fhall  be  payable  by 
the  grantor  of  it  to  one  of  .the  laid  three  perfons.  And  to  make  the  cafe 
more  clear  and  definite,  let  it  be  fuppofed  that  the  older  of  thefe  two 
perfons  is  called  his  firft  companion  and  the  younger  his  fec.ond  companion; 
and  that,  if  the  purchafer  himfelf  is  alive  at  the  end  of  the  faid  30  years,, 
the  faid  fum  of  one  pound  fhall  be  payable  to  him  alone,  though  either  or, 
both  his  faid  companions  fliould  be  alfo  living  at  the,  fame  time;  and  that, 
if  he  is  then  dead,  but  his  companions  are  both  alive,  it  fhall  be  paid  to 
the  elder  of  the  two,  or  his  firft  companion ;  and  that,  if  only  one  of  them 
is  then  alive,  it  fhall  be  paid  to  the  faid  only  furviving  companion.  And 
let  the  age  of  the  faid  purchafer's  older,  or  firft,  companion,  be  20  years,. 

as 
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as  was  fuppofed  in  the  foregoing  example-,  and  that  of  his  younger,  or 
fecond,  companion  10  years;  at  the  time  of  making  the  grant."  And 
further,  let  it  be  fuppofed  that  the  grantor  of  the  faid  future  payment  of 
one  pound  makes  774  fuch  giants  of  one  pound  each,  to  be  received  at  the 
end  of  30  years,  to  as  many  different  purchafers,  all  of  the  fame  age  of  25  years 
as  the  purchafer  propofed  in  the  queftion ;  and  that  the  grant  to  the  pur- 
chaier  propofed  in  the  queftion  is  one  of  thole  774  grants ;  and  that  each  of 
thefe  purchafers  has  two  companions,  to  wit,  an  older,  or  firft,  companion 
of  20  years  of  age,  and  a  younger,  or  fecond,  companion  of  10  years  of 
ao-e-,  and  that  each  of  the  ilims  fo  granted  is  to  be  paid  by  the  faid  grantor, 
at  the  end  of  the  faid  fpace  of  30-years,  provided  the  purchafer  himfelf,  or 
either  of  his  two  companions,  is  then  alive ;  namely,  to  the  purchafer 
himfelf,  if  he  is  then  alive ;  or  otherwife  to  the  older  of  his  two  compa- 
nions, if  they  are  then  both  alive;  or,  if  only  one  of  them  is  then  alive,  to 
the  faid  only  Surviving  companion. 

Thcfe  things  being  fuppofed,  it  is  evident  that  the  number  of  perfons 
that  will  be  intitled  to  receive  thefe  payments  of  one  pound  each  at  the  end 
of  the  faid  $0  years,  will  be  greater  than  in  the  cafe  fuppofed  in  the  folu- 
tion  of  the  foregoing  problem,  Art.  58  :  becaufe,  not  only  all  the  526 
furviving  purchafers  themfelves,  together  with  the  177  furviving  firft  com* 
panions  of  the  248  deceafed  purchafers,  making  in  all  703  perfons,  will  be 
intitled  to  thefe  payments,  as  they  were  in  that  folution,  but  there  will  alio 
be  fome  furviving  fecond  companions  of  the  deceafed  purchafers  who  will 
alfo  have  a  right  to  them.  What  the  number  of  thefe  will  be,  we  muft 
now  proceed  to  inquire. 

Now    it  is  evident,    in   the  firft  place,    from    the   conditions  of  this 
queftion,  that  the  furviving  fecond  companions  of  the  526  furviving  pur- 
chafers can  have  no  claim  to  thefe  payments  of  one  pound ;  becaufe  they 
are  to  be  made  to  the  faid  furviving  purchafers  themfelves.     And,  for  the 
like  reafon,  it  is  evident,  in  the  fecond  place,  that  the  fecond  companions 
of  thofe  deceafed  purchafers  whofe  firft  companions  are  alive  at  the  end  of 
the  faid  30  years,  can  have  no  claim  to  thefe  payments ;  becaufe  it  is  pro- 
vided that  when  both  the  companions  of  a  deceafed  purchafer  are  alive  at 
the  time  his  payment  becomes  due,  it  lhall  be  made  to  the  faid  purchafer's 
firft  companion,  and  not  to  his  fecond  companion.     Now  it  has  been  fhewn 
in  Art.  58  that  out  of  the  248  purchafers,  who  will  have  died  in  the  couife 
of  the  faid  30  years,  there  will  be  177,  whofe  firft  companions  (who  were 
20  years  old  at  the  time  of  making  trie  grants,)  will  be  alive  at  the  end  of 
the  faid  30  years.     Therefore  the  number  of  the  faid  deceafed  purchafers, 
whofe  firft  companions  will  alfo  be  dead  before  the  end  of  the  laid  30  years, 
is  the  excefs  of  248   above    177  perfons,  that  is,   71  perfons.     There  are 
therefore  7 1  deceafed  purchafers,  whofe  fecond  companions  will  have  a  right 

to 
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to  receive  thefe  payments  of  one  pound  each,  if  they  live  to  the  end  of  the 
faid  30  years.  We  muft  therefore  inquire  how  many  of  the  fecond  com- 
panions of  thefe  71  deceafed  purchafers  will  live  to  the  end  of  the  faid  30 
years,  fuppofing  them  to  die  off  in  the  proportion  fet  forth  in  Mr.  de 
Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life.  Now 
thefe  companions  are  evidently  71  in  number,  becaufe  each  of  the  faid  71 
deceafed  purchafers  had  one  fecond  as  well  as  one  firft  companion.  And 
the  age  of  thefe  fecond  companions,  at  the  time  of  making  the  grants,  is 
fuppofed  to  be  10  years.  Now  it  appears  from  Mr.  de  Parcieux's  table 
that  out  of  880  perfons  of  the  age  of  10  years,  all  living  at  the  fame  time, 
65J  will  live  to  the  age  of  40  years,  or  to  the  end  of  a  term  of  30  years. 
Therefore  out  of  the  faid  71  fecond  companions  of  the  faid  deceafed  pur- 
chafers there  will  be  71  x  _iZ>  or  52,  who  will  live  to  the  end  of  the  faid 

'  880  0i 
30  years.  Therefore  the  whole  number  of  perfons  intitled  to  receive  the 
faid  payments  of  one  pound  each,  at  the  end  of  the  faid  30  years,  will  be, 
firft,  the  526  furviving  purchafers,  and,  fecondly,  the  177  furviving  firtt 
companions  of  the  248  deceafed  purchafers,  and,  thirdly,  the  faid  $%  fur- 
viving fecond  companions  of  thofe  71  of  the  faid  248  deceafed  purchafers 
whofc  firft  companions  will  have  died  before  the  end  of  the  faid  30  years; 
that  is,  in  all,  756  perfons.  Therefore  at  the  end  of  the  faid  30  years  the 
aforefaid  grantor  will  be  obliged  to  pay  to  the  faid  furviving  purchafers  and 
the  faid  firft  and  fecond  companions  of  the  purchafers  that  are  deceafed, 
the  fum  of  j$6  pounds.  Therefore,  to  the  end  that,  when  the  faid  pay- 
ments become  due,  the  faid  grantor  may  be  neither  a  gainer  nor  a  lofer  by 
the  fum  total  of  all  his  bargains,  it  is  neceffary  that  he  ihould  receive,  at 
the  time  of  making  the  faid  grants,  756  times  the  prefent  value  of  one 
pound  certain,  payable  at  the  end  of  30  years,  when  the  intereft  of  money 
is  3  percent,  that  is,  756  times  .4119  of  a  pound,  or  £311.3964,  from 
all  the  774  purchafers  of  thefe  future  payments.  Therefore  the  fum  which 
each  of  the  faid  purchafers  ought  then  to  pay  him,  as  the  price  of  the  faid 
future  payment  of  one  pound  to  be  received  at  the  end  of  the  faid  30 
years,  is  the  774th  part  of  £311-3964,  or  £.4023,  or  Ss.  \d.  And  confe- 
quently,  by  Art.  21,  this  fum  of  8s.  \d.  is  likewile  the  price  which  a  fingle 
purchafer  ought  to  pay  for  a  grant  of  fuch  a  future  payment  of  one  pound, 
to  be  received  at  the  end  of  30  years,  if  either  himielf  or  either  of  his 
two  companions  aforefaid  (hall  be  then  alive,  when  the  grantor  of  it  makes 
only  one  fuch  grant.     QJ£  I. 

'LXX.  In  the  foregoing  article  it  was  fuppofed  that,  where  both  the 
.companions  of  the  deceafed  purchafers  happened  to  live  to  the  end  of  the 
faid  ^o  years,  the  laid  fums  of  one  pound  were  to  be  paid  to  their  firft,  or 
older,  companions,  who  were  20  years  of  age  at  the  time  of  making  the 
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grants  of  them,  in  preference  to  their  fecond,  or  younger,  companions, 
who  were  only  10  years  old  at  that  time.  But  the  values  of  thele  future 
fums  of  one  pound  will  be  exactly  the  fame,  if  we  fhould  fuppofe  that  they 
are  to  be  paid  to  the  faid  fecond,  or.  younger,  companions  of  the  faid 
deceafed  purchafers  in  preference  to  the  firft,  or  older.  This  is  what  wc 
might  reafonably  expect  and  fuppofe  to  be  true  without  a  particular  demon- 
ilration.  But,  to  remove  all  doubt  from  the  reader's  mind,  we  fhall  prove 
it  diftinftly  by  applying  the  reafoning  ufed  in  the  foregoing  article  to  this 
new.  fuppofition,  in  the  manner  following. 

Upon  this  new  fuppofition  it  is  evident  that  the  perfons  who  will  be 
intitled  to  receive  the  faid  payments  of  one  pound  at  the  end  of  the  faid 
30  years,  will  be;  in  the  firft  place,  thofe  of  the  774  purchafers  themfelves 
who  will  then  be  alive,  whofe  number  has  been  fhewn  to  be  526;  and,  in 
the  fecond  place,  thofe  of  the  fecond  companions  of  the  248  deceafed  pur- 
chafers who  will  then  be  living  •,  and,  in  the  third  place,  after  fubtracting 
from  the  faid  248  deceafed  purchafers  thofe  of  them  whole  fecond  com- 
panions will  have  lived  to  the  end  of  the  faid  30  years,  thofe  of  the  firft 
companions  of  the  remaining  deceafed  purchafers  (that  is,  of  thofe  deceafed 
purchafers  whofe  fecond  companions  have  died  in  the  courfe  of  the  faid  30 
years,)  who  will  alio  then  be  living.  We  muft  therefore  inquire  by  the 
means  of  Mr.  de  Parcieux's  table,  in  the  firft  place,  how  many  of  the  fecond 
companions  of  the  faid  248  deceafed  purchafers  will  be  alive  at  the  end  of 
the  faid  30  years:  and  then,  fubtracTing  this  number  from  that  of  all  the 
deceafed  purchafers,  that  is,  from  248,  in  order  to  obtain  the  number  of 
the  faid  deceafed  purchafers  whofe  fecond  companions  will  have  died  in  the 
courfe  of  the  faid  30  years,  we  muft  inquire,  in  the  next  place,  by  means 
of  the  faid  table,  how  many  of  the  firft  companions  of  the  faid  remaining 
number  of  the  faid  deceafed  purchafers  will  be  alive  at  the  end  of  the  faid 
30  years. 

Now  it  is  evident  that  the  fecond  companions  of  the  248  deceafed 
purchafers  are  alfo  248  in  number,  each  of  the  faid  purchafers  having  had 
one  fecond  as  well  as  one  firft  companion.  And  thefe  fecond  companions 
are  fuppofed  to  have  been  10  years  old  at  the  time  of  making  the  grants. 
Now  it  appears  by  Mr.  de  Parcieux's  table  above-mentioned  that  out  of 
880  perfons  of  10  years  of  age,  all  living  at  the  fame  time,  657  will  be 
alive  at  the  age  of  40  years,  or  at  the  end  of  30  years.  Therefore  out  of 
the  aforefuid  248  fecond  companions  of  the  248  deceafed  purchafers  there 

will  be  248  x  -2l)  or  185,  perfons  alive  at  the  end  of  the  faid  30  years. 

Therefore  the  number  of  the  faid  fecond  companions  of  the  faid  248 
deceafed  purchafers  who  will  have  died  in  the  courfe  of  the  faid  30  yearsP 
will  be  the  excefs  of  248  above  185,  that  is,  63  perfons.    Therefore  there 

arc 
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are  63  perfons  out  of  die  faid  248  deceafed  purchafers  whofe  fecond  com- 
panions will  have  died  in  the  courfe  of  the  faid  30  years.  But,  though  the 
fecond  companions  of  thefe  63  deceafed  purchafers  will  be  dead  at  the  end 
of  the  faid  30  years,  yet  fome  of  their  firft  companions,  who  were  of  the 
age  of  20  years  at  the  time  of  making  the  grants,  will  probably  be  ftilS 
alive  at  that  time ;  and,  if  they  are  fo,  will  be  intitjed  to  thefe  payments 
of  one  pound  each.  We  mud  therefore  inquire,  by  Mr.  de  Parcieux's 
table,  how  many  of  the  faid  firft  companions  of  thefe  remaining  63 
deceafed  purchafers  will  be  alive  at  the  end  of  the  faid  30  years.  Now 
thefe  firft  companions  of  the  faid  63  deceafed  purchafers  are  likewife  63  in 
number  at  the  time  of  making  the  faid  grants ;  becaufe  each  of  the  faid 
purchafers  is  fuppofed  to  have  had  at  that  time  two  companions.  And 
the  age  of  thefe  firft  companions  at  the  time  of  making  the  faid  grants, 
was  fuppofed  to  be  20  years.  Now  it  appears  by  Mr.  de  Parcieux's  table 
that  out  of  814  perfons  of  the  age  of  20  years,  all  living  at  the  fame  time, 
581  will  be  alive  at  the  age  of  50  years,  or  at  the  end  of  30  years. 
Therefore  of  the  faid   63  firft  companions  of  the  faid  63  deceafed  pur- 

chafers,  there  will  be  62  x  2 — >  or  45,  perfons  living  at  the  end  of  the  faid 
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30  years,  and  will  be  intitled  to  receive  their  refpective  payments  of  one 

pound  each.     Therefore  the  whole   number  of  perfons  intitled  to  receive 

the  faid    payments,   at  the  end  of  the  faid  30  years,    will  be,  firft,  the 

aforefaid  526  furviving  purchafers,  and,  fecondly,  the  185  furviving  fecond 

companions  of  the  248  deceafed  purchafers,    and  thirdly,  the  45  furviving 

firft   companions  of  the   6j  deceafed  purchafers  whofe  iecond  companions 

will  have  died   in  the  courfe  of  the   faid  30  years;    that  is,  in  all,  756 

perfons,  as  before.     Therefore  at  the  end  of  the  faid  30  years  the  aforefaid 

grantor  will   be  obliged   to  pay  to  the  faid  furviving  purchafers,  and  the 

faid  firft  and  fecond  companions  of  the  purchafers  that  are  deceafed,  the 

fum  of  756  pounds.     Therefore,  to  the  end  that,  at  the  expiration  of  the 

faid  30  years,  the  faid  grantor  may  be  neither  a  gainer  nor  a  lofer  by  the 

fum  total  of  all  his  bargains,  it  is   necefiary  that  he  fhould  receive,  at  the 

time  of  making  the  faid  grants,  y$6  times  the  value  of  one  pound  certain, 

payable   at  the  end  of  30  years,  when  the  intereft  of  money  is  3  per  cent. 

that  is,  756  times   .4119   of  a  pound,  or  £311.3964,   from  all  the   774 

purchafers   of  the  faid  future  payments.      Therefore  the    fum  which  he 

ought  then  to  receive  from  each  of  the  faid  purchafers  as  the  price  of  his 

faid  future  fum  of  one  pound,  is  the  774th  part  of  £311.3964,  or  4023/. 

or  8j.  \d.     And  confequently,  by  Art.  21,  this  fum  of  £.4023,  or  Zs.  \d. 

is  likewife  the  price  which  a  purchafer  ought  to  pay  the  grantor  for  fuch 

a  future  payment,  when  the  latter  makes  only  one  fuch  grant  ;   which  is 

the  fame  price  which  was   to   be   paid  for  it  on  the  former  fuppofition  of 

the  firft,  or  older,  companion's  being  intitled  to  receive  the  faid  payment 

;n  preference  to  the  younger.      Q^E  D, 

LXXI.    In 
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LXXI.  In  the  two  foregoing  articles  it  is  fhewn  that  the  price  to  be 
paid  for  the  future  fum  of  one  pound,  to  be  received  at  the  end  of  30 
years,  if  the  purchafer  or  either  of  his  two  companions  fhaH  be  then  alive, 
is  exactly  the  fame,  whether,  in  cafe  of  the  purchaft  r's  death  and  the 
furvivorfhip  of  both  his  companions  at  the  end  of  the  faid  time,  the 
purchafer's  fir  ft,  or  older,  companion  be  in  titled  to  receive  it  in  preference 
to  his  fecond,  or  younger,  companion,  or  his  fecond,  or  younger,  com- 
panion, be  intitled  to  receive  it  in  preference  to  the  firft :  for  that  in  both 
cafes,  if  we  fuppofe  774  fuch  grants  of  future  funis  of  one  pound  to  be 
made  to  as  many  different  purchafers  upon  the  conditions  above-mentioned, 
the  number  of  perfons  living  at  the  end  of  the  faid  30  years  who  will  be 
intitled  to  receive  the  faid  fums,  will  be  the  fame,  to  wit,  y$6  perfons. 
Now  that  this  is  not  accidental,  or  peculiar  to  the  ages  and  numbers  that 
occur  in  this  particular  example,  but  would  have  been  true,  if  any  other 
ages  than  thofe  of  25,  20,  and  10  years,  had  been  pitched  upon,  and  any- 
other  number  of  years  than  30  had  been  fuppofed  to  intervene  before  the 
faid  future  payments  became  due,  will  appear  by  fetting  down  the  feveral 
factors  and  divifors  by  whofe  multiplication  and  divifion  of  each  other  the 
faid  refulting  number  of  756  claimants  of  thefe  fums  of  one  pound  is 
obtained  in  both  cafes :  which  may  be  done  in  the  manner  following. 

In  Art.  69  the  number  of  the  perfons  intitled  to  receive  the  faid  pay- 
ments of  one  pound  each  at  the  end  of  the  faid  30  years  was  compofed  of 
the  whole  number  of  purchafers  who  were  thsn  alive,  which  was  516^  and 
of  the  177  firft,  or  older,  companions  of  the  deceafed  2+8  purchafers,  and 
of  the  53  furviving  fecond  companions  of  thofe  (248 — 177.  or)  71  deceafed 
purchafers  whofe  firft  companions  had  died  in  the  courfe  of  the  faid  30  years. 

Now  the  faid  number,  177,  of  the  furviving  firft  companions  of  the 
deceafed  248  purchafers,  is  =  248  x  5S1  =  774 — 526  x  58 x  =  774x581 

-5*6*581.  ***  f*  +       T— 

8'i4 

And  53,  the  number  of  the  furviving  fecond  companions  of  the  faid  71 
deceafed  purchafers,  whofe  firft  companions  will  have  died  in  the  courfe  of 

the  faid  30  years,  is  —  71x657  =  248  — 177  x  65  j  =248x657  — 177x657 

880"  880  880  880  " 


=  774 — §26\6§y  — 177x657  =  774x657  — 526x657  — 177x657 

880  8"So  880"  880  880 

=  774x657  — 526x657  — 774x581x657  +526x581  x  657  —  -7XX657 

880  880  814         880  814         880  880 

—526x657  — 774x581x657  -7-526  x  581  x  657 % 
880  814x880  814x880. 

L  Therefore 
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Therefore  526+177-1-53,  or  the  whole  number  of  perfons  intitled  to 
receive  thefe  payments  at  the  end  of  the  faid  30  years,  is  =  526 -f-  774x581 

814 
— 526x581   -+-774x657  — 526x657  — 774x581x657  +526x581x657. 
§H  880  880  814x880  814x880 

And  in  Art.  70  the  number  of  perfons  intitled  to  receive  the  faid 
payments  of  one  pound  each  at  the  end  of  the  faid  30  years,  is  compofed 
of  the  laid  526  furviving  purchafers,  and  of  the  185  furviving  fecond,  or 
younger,  companions  of  the  248  deceafed  purchafers,  and  of  the  45  fur- 
viving firft,  or  older,  companions  of  thofe  (24S — 185,  or)  63  deceafed 
purchafers  whofe  fecond  companions  had  died  in  the  courfe  of  the  faid 
30  years. 

Now  the  faid  number,  185,  of  the  fecond   companions  of   the  248 

deceafed  purchafers,   is  =  248  x  657  =  774 —  526  x  657  =  774  x  657 

"880  880  — 880 

—526x657. 
88c 

And  45,  the  number  of  the  furviving  firft  companions  of  thofe  63 
purchafers  whofe  fecond  companions   have  died  in  the  courfe  of  the  faid 

30  years,  is  =  63  x  58 1   z=  248  —  185x581  =  248  X581    —  185x581 
814  814  814  814 


=  774 — 526x581  — 185X5S1  —  774x581  — 526x581    ■ —  185x581 

814  814"-  8i4~~  814-  814 

=  774x581  — 526x581  — 774x657x581   •+-526x657x581=774x581 

814  814  880  814  880  814  8x4 

—  526x5Sl   — -774X  657  x  5S1    +-526x657x581. 
814  880x814  880x814 

Therefore  526+  185  +  45,  or  the  whole  number  of  perfons  intitled 
to  receive  thele  payments  at  the  end  of  the  laid  30  years  is  =  526+774x657 

880 
■ — 526x657  +774x581  — 526x581  — 774x657x581   +526x657x581. 

880  814  "".814  880x814  8Sox874~~ 

Now 
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Now  it  is  eafy  to  obfcrve  that  this  expreffion  confifts  of  the  fame  number 
of  terms,  to  wit,  feveri,  as  the  exprellion  found  above  for  the  number  of 
claimants  of  thefe  fums  of  one  pound  upon  the  former  fuppofuion  of  pre- 
ferring the  furviving  firft  companions  of  the  purchalers  to  their  furviving 
fecond  companions ;  and  that  the  terms  of  both  the  expreffions  are  the 
fame,  being  compofed  of  the  fame  factors  and  divifors,  though  placed  in  a 
lbmewhat  different  order.  For  in  both  expreffions  the  firft  term  is  526; 
and  the  fecond  term  of  the  firft  expreffion   is    774x581     which  makes  the 

fourth  term  in  the  fecond  expreffion  -,  and  the  third  term  of   the  firft  ex- 
preffion is  526x581     with  the  mark  of  fubtraclion   prefixed  to  it,  which 

814 
makes  the  fifth  term  in  the  fecond  expreffion,  where  it  has  the  fame  mark 
of  fubtracTion ;    and  the  fourth  term   of  the  firft  expreffion  is  774x657 

~~88o 
which  makes  the  fecond  term  of  the  fecond  expreffion  •,  and  the  fifth  term 
of  the  firft  expreffion  is  526x657    with  the  mark  of  fubtraction  prefixed  to 

880 
it,  which    makes  the  third  term  in  the  fecond  expreffion,  where  it  has  the 
fame  mark  of  fubtraftion  prefixed  to  it  •,  and  the  fixth  term  of  the  firft  ex- 
preffion is  774x581x657    with  the  mark  of  fubtra&ion  prefixed  to  it;  and 

814x880 
774X657x581  with  the  mark  of  fubtradtion  prefixed  to  it,  is  the  fixth 

880X814 
term  of  the  fecond  expreffion,  which  is  equal   to  the  fixth  term  of  the 
former  expreffion,  becaufe  it  is  compofed  of  the  fame  factors  both  in  the 
numerator  and  denominator,  though  placed  in  a  different  order ;    and  the 
feventh  term  in  the  firft  expreffion  is  526x581  X657     which  is  compofed 

814X880 
of  the  fame  factors  with,  and  therefore  is  equal  to,  the  feventh  term  of  the 
fecond  expreffion,  or  526x657x58^     Therefore  the  whole  firft  expreffion 

880X814 
is  equal  to  the  whole  fecond  expreffion,    or  the  number  of  perfons  intitled 
to  receive  thefe  payments  at  the  end  of  the  faid  30  years   is  the  fame  upon 
both  the  faid  fuppofitions.     QJE  D. 
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A  general  invefigation  of  the  value  of  a  future  payment  of  one  pound 
depending  on  the  continuance  of  any  one  of  three  given  lives. 

LXXII.  We  proceed  now  to  extend  the  general  f  jlution  of  the  fore- 
going problem  given  in  Art.  59  to  the  cafe  of  a  grant  of  a  future  payment 
or  one  pound  made  to  a  purchafer,  to  be  received  at  the  end  of  a  given 
number  of  years,  in  cafe  either  the  purchafer  himfelf,  or  either  of  two 
other  perfons  named  by  him,  and  who  may  be  called  his  companions,  mail 
be  then  alive  •,  the  ages  of  the  purchafer  and  his  two  companions,  and  the 
rate  of  interelt  of  money,  and  the  table  of  the  probabilities  of  the  duration 
of  human  life,  being  all  given. 

Let  the  rate  of  intereft  of  money  be  expreffed,  as  before,  by  the  pro- 
portion of  r  to  1.  And  let  n  denote  the  number  of  year-,  at  the  end  of 
which  the  faid  fum  of  one  pound  is  to  be  received  ;  and  N  the  number  of 
years  in  the  age  of  the  purchafer  himfelf;  and  M  the  number  of  years  in 
the  age  of  the  purchafer's  firft,  or  older,  companion  •,  and  L  the  number 
of  years  in  the  age  of  his  fecond,  or  younger,  companion.  And  let  the 
faid  fum  of  one  pound  be  payable,  at  the  end  of  the  faid  n  years,  to  the 
faid  purchafer  himfelf,  if  he  is  then  alive-,  and,  if  he  is  then  dead,  but 
both  his  companions  are  alive,  to  his  firft,  or  older,  companion  ;  and,  if  he 
alfo  is  then  dead,  but  his  fecond,  or  younger,  companion  is  then  alive,  to 
his  faid  fecond,  or  younger,  companion.  And  let  P  denote  the  number  of 
perfons  reprefehted  in  the  given  table  of  probabilities  to  be  living  at  the 
Age  of^V"  years,  or  the  age  of  the  purchafer ;  and  ^  the  number  of  perfons 
therein  reprefentcd  to  be  living  at  the  age  cf  M  years,  or  the  age  of  the 
purchafer's  firft,  or  older,  companion  ;  and  T  the  number  of  perfons  therein 
reprefcnted  to  be  living  at  the  age  of  L  years,  or  the  age  of  the  pur- 
chafer's fecond,  or  younger,  companion;  and/),  q,  and  /  the  numbers- of 
perfons  therein  reprefcnted  to  be  living  at  the  ages  of  AM-?/,  Mr\-n\  and 
L-\-u  reflectively.  And  let  it  be  fuppoied  that  the  grantor  cf  the  faid 
future  fum  of  one  pound,  to  be  received  at  the  end  of  n  years,  makes  not 
only  one  iucli  grant,  but  P  fuch  grants  to  P  different  purchafers,  each  of 
whom  has  two  companions,  an  older,  or  firft,  companion  of  the  age  of  M 
years,  and  a  younger,  or  fecond,  companion  of  the  age  of  L  years,  j  of 
which  P  grants  that  to  the  purchafer  in  the  queftion  is  one:  and  that  each 
of  thefe  grants  is  fubject  ro  the  fame  conditions  as  the  grant  to  the  pur- 
chafer in  the  queftion. 

Then  it  is  evident  that  the  number  of  perfons  that  will  be  intitled  to 

•  receive  thefe  payments  of  one  pound  each  at  the  end  of  the  faid  n  years, 

will  be  greater  than  in  the  cafe  fuppofed  in  the  folution  of  the  foregoing 

problem,  Art.  59-,  becaufe  not  only  all  the  p  purchafers  who  will  be  living 

at  the  tad  of  the  faid  50  years,  together  with  the  P-pX  q  furviving  firft 

companions 
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companions  of  the  P-p  deceafed  purchafers,  making  in   all  p-\~P-py  q 

•i 

perfons,  will  be  intided  to  thefe  payments,  as  they  were  in  that  folution, 
but  there  will  alio  be  lbme  furviving  fecond  companions  of  the  faid  deceafcd 
purchafers  who  will  have  a  right  to  them.  What  the  number  of  thefe  will 
be,  we  mil  ft  now  proceed  to  inquire. 

Now  it  is  evident,  in  the  firft  place,  from  the  conditions  of  this  queftion 
that  the  furviving  fecond  companions  of  the/>  purchafers,  who  will  be  alive 
at  the  end  of  the  faid  shears,  can  have  no  claim  to  the  faid  fnms  of  one 
pound ;  becaufe  they  are  to  be  paid  to  the  faid  furviving  purchafers  them- 
fclves.  And,  for  the  like  reafon,  it  is  evident,  in  the  fecond  place,  that 
the  fecond  companions  of  thofe  deceafed  purchafers  whole  firft  companions 
are  alive  at  the  end  of  the  faid  n  years,  can  have  no  claim  to  thefe  pay- 
ments ;  becaufe  it  is  provided  that,  when  both  the  companions  of  a  deceafed 
purchafer  are  alive  at  the  time  the  payment  becomes  due,  it  fhall  be 
received  by  t  '"   ;        ft,  or  older,  companion   in  preference  to 

the  fecond.  Now  it  has  been  fhewn  in  Art.  58  that  out  of  the  P—p  pur- 
chafers who  will  have  died  in  the  courie  of  the  faid  n  year?,  there  will  be 

P — pxq  perfons  whole  firft,  or  older,  companions,  who  were  M years  of 

age  at  the  time  of  making  the  grants,  will  be  alive  at  the  end  of  the  faid  n 
years.  Therefore  the  number  of  the  laid  deceafed  purchafers  whofe  firft, 
or  older,  companions  will  alfo  be  dead  at  the  end  of  the  faid  n  years,  is  the 

excefs  of  P — p  above  P — p  x  q     or  Pq — pq    perfons,  or  is  equal  -  to  P—p 

' — \^~~M  =  P£r~pQr-P(l~^~Pl.     There  are  therefore  P^—pi^r-Pq-r-pq 

deceafed  purchafers  whofe  fecond  companions  will  have  a  right  to  receive 
thefe  payments  of  one  pound  each,  if  they  live  to  the  end  of  the  faid  n 
years.  We  muft  therefore  inquire  how  mpny  of  the  fecond  companions  of 
t'.Kfc  Pgj—pQ — Pq-hpq  deceafed  purchafers  will  live  to  the  end  of  the  faid 

a  year?,  fnppofing  them  to  die  off  hi  the  proportion  kt  forth  in  the  given 
table  of  the  probabilities  of  the  duration  of  human  life.  Now  thefe  fecond 
companions  of  the  faid  deceafed  purchafers  are  evidently  juft  as  many  as  the 
faid  deceafcd  purchafers   themfelves,  that  is,  P^s—pl^j—Pq-^-pj  .   becaufe 

& 

-v. 

each  of  the  faid  deceafed  purchafers-  had  one  fecond  as  well  as  one  firft 
companion.  And  the  age  of  thefe  fecond  companions  at  the  time  of 
making  the  grants,  is  fuppofed  to  be  L  years.  Now  the  numbers  of 
ptifons  reprefented  in  the  given  table  of  probabilities  to  be  living  at  the 
ages  of  L  years  and  L-\-n  years  are  fuppofed  to  be  'T  and  t.  Therefore,. 
fince  out  of  T  perfons  of  L  years  of  age,  all  living  at  the  fame  time,  / 

perfons 
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perfons  will  be  alive  at  the  end  of  n  years,  it  is  evident  that  of  the  aforefaid 
PQj—pQr~ Pq -r-pq   fecond  companions   of  the   faid    deceafed    purchafers, 

who  are  all  living,  and  of  the  age  of  L  years,  at  the  time  of  making  the 
grants,  there  will  be  t_xP^—p^j-  Pq+pq     or  PQt—p£h—Pqt-\-pqt 

alive  at  the  end  of  the  faid  »  years.  Therefore  the  whole  number  of  per- 
fons intitled  to  receive  the  faid  payments  of  one  pound  each  at  the  end  of 
the  faid  n  years,  will  be,  firft,  the  p  furviving  pnrchafe.rs  themfelves,  and, 
fecondly,   the  P — p  x  q     or  Pq—pq     furviving'  firft  companions  of  the 

P — p  deceafed  purchafers,    and,  thirdly,    the   faid   PgH — pg>t—Pqt-+-pqt 

furviving  fecond  companions  of  the  faid  P^j—p^—Pq-'rpq  deceafed  pur- 

chafers,  whofe  firft  companions  will  have  died  in  the  courfe  of  the  faid 
n  years :  that  is,  the  number  of  the  perfons  intitled  to  receive  thefe 
payments  will  be,    in    all,  p  -t-  Pq— pq    -f-  PQt  —  pQt —  Pqt  +  pqt      or 

p  -+-Pq  — pq  -hPt  —pt  — Pqt  ~i~pqt.     Therefore  at  the  end  of  the  faid 

«  nears  the  aforefaid  grantor  will  be  obliged  to  pay  to  the  faid  furviving 
purchafers  and  the  faid  firft  and  fecond  companions  of  the  purchafers  that 
are  deceafed,  the  fum  of  p -i- Pq  — pq  -hPt  — pt  — Pqt  -\-pqt  pounds. 

X     I     7    ?    ^?     ^ 

Therefore,  to  the  end  that  the  faid  grantor  may  be  neither  a  gainer  nor  a 
lofer  by  the  fum  total  of  ail  his  bargains,  it  is  necefiary  that  he  fhould  receive, 
at  the  time  of  making  the  laid  grants,  p  -{-Pq  — pq  -\-Pt  — pt  — Pqt  ~r-pqt 

■^  i:  t  t  w  w 

times  the  prefent  value  of  one  pound  certain,  payable  at  the  end  of  a  years, 

when  the  intereft  of  money  is  exprelfed  by  the  proportion  of  r  to  i;  that  is, 

p  +Pq  —pq  -hPt  — pt  — Pqt  -\-pqt       ■  I        c  ,  I     r 

*      — i      ±jL      ...     £—,     — i-       *-L-    times   —    of  a  pound,  or   —  /» 

Q,     ^     r      r     %x     $x  y         v        :    r»  * 

from  all  the  P  purchafers  of  thefe  future  payments.     Therefore  the  fum 

which  he  ought  then  to  receive  from  each  of  the  faid  purchafers  is  the  Pth 

part  of  p-hPq  —pq  -\-Pt  —pt  — Pqt  ~hpqt     ■  I    r  .  ,   „ 

r  r        _i       ri_       —      r_       _j__      rj_  times  _  r    or  1S  equal  to 

p  "+~ q  — pq  -+" t  — p*  — qt  -hpqt   .       i  r     .    .      r        ,    , 

£-  -*-  (ck  -z -  sb  \z=.  ■L~.  times  —  £,•  And  confequently,  by 
P     Q,    PQ,     *    Pf     $$     P$$  r" 

Art.  2  i ,  the   price  which  a  purchafer  ought  to  pay  for  fuch  a  grant  of  a 

future 
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future  fum  of  one  pound,  to  be  received  at  the  end  of  n  years,  upon 
the  conditions  above-mentioned,  when  the  grantor  of  it  makes  only  one 
fuch  grant,  is  likewife  equal  to  p  -+■  q  — pq  -+-t  — pt  — qt  -hpqt  times 

P       $*    P%     ¥    P$     $f    Pgf 

-,C    QEI. 


LXXIII.  In  the  foregoing  article  it  was  fuppofed  that  when  both  the 
companions  of  the  deceafed  purchafers  were  alive  at  the  end  of  the  faid  n 
years,  the  laid  fums  of  one  pound  were  to  be  paid  to  their  firft,  or  older, 
companions,  who  were  of  trie  age  of  M  years  at  the  time  of  making  the 
grants,  in  preference  of  their  fecond,  or  younger,  companions,  who  Were 
at  that  time  of  the  age  of  L  years.  But  the  values  of  thefe  future  fums  of 
one  pound  will  be  exactly  the  fame,  if  we  fhould  fuppofe  that  they  ai*  to 
be  paiel  to  the  faid  fecond,  or  younger,  companions  of  the  faid  deceafeei 
purchafers  in  preference  to  the  firit  or  older.  This  may  be  fhewn  in  the 
manner  following. 

Upon  this  new  fuppofition  it  is  evident  that  the  perfons  who  will  be 
intifled  -to  receive  the  faid  fums  of  one  pound  at  the  end  of  the  faid  n  years, 
will  be  compofed,  in  the  firit  place,  of  the  p  furviving  purchafers  them- 
felves,  and,  in  the  fecond  place,  of  the  furviving  fecond,  or  younger, 
companions  of  the  P — p  deceafed  purchafers,  and,  in  the  third  place,  of 
the  furviving  firft,  or  older,  companions  of  thofe  of  the  faid  P — p  deceafed 
purchafers  whole  fecond  companions  will  have  died  in  the  courfe  of  the  faid 
»  years.  Now,  fince  of  T  perfons  of  the  age  of  L  years,  or  of  the  age  of 
the  fecond  companions  of  the  faid  purchafers  at  the  time  of  making  the 
grants,  /  perfons  are  found  in  the  given  table  of  probabilities  to  be  livino- 
at  the  end  of  n  years,  it  follows,  that  of  the  P — p  fecond  companions  of 
the  P — p  deceafed  purchafers,  who  were  living  at  the  time  of  making  the 
grants,  there  will  be  P — p  X_*_    or  Pt — pt^  perfons  alive  at  the  end  of  the 

faid  n  years.     Therefore  the   number  of  deceafed  purchafers  whofe  fecond 


companions  will  die  in  the  courfe  of  the  faid  n  years  is  P — p —  Pt — pt    or 

T 

P<T — pT — Pt-hpt  .  and  confequently  the  number  of  the  firft  companions 

r 

of  thefe  deceafed  purchafers  is  likewife  equal  to  PT—pT — Pt+ptt     But 

Tjr  ' 

the  age  of  thefe  firft  companions  is  that  of  M  years.     And  it  appears  by 
the  table  that  of  ^  perfons  of  the  age  of  M  years,  all  living  at  the  fame 

time,. 


8o  The  Principles  of  the  Doclrine  of 

time,  there  will  be  q  perfons  living  at  the  end  of  n  years.     Therefore  of 
the  faid  PT — pt — Pt-hpt  firft  companions  of  the  faid  deceafed  purchafers, 

who  were  living  at  the  time  of  making  the  grants,  there  will  be  living  at  the 

Xjy  or  Ptq  -ptq  -Ptq  +  ptq^ 


end  of  the  faid  «  years  only  |  Pt—pt — Pt + pt 


&  ^ 


t 

perfons.  Therefore  the  whole  number  of  perfons  intitled  to  receive  the 
faid  payments  of  one  pound  each  at  the  end  of  the  faid  «  years  is  p  +  Pi — pt 

r 

+  Ptq— ptq— Ptq  +  ptq  ^      or   p  +  P/    — pt_  +Pq    —  pq   —  Ptq    +£tq. 

t$  t     t      2,     3,      r%,    r%, 

Therefore  this  will  be  the  number  of  pounds  which  the  grantor  of  the  faid 
future  payment  will  have  to  pay  at  the  end  of  the  faid  »  years.  Therefore 
at  the  time  of  making  the  grants  he  ought  to  receive  from  all  the  P  pur- 
chafers of  thefe  future  payments  a  fum  equal  to  p  +  Pf  — pt^  +  Pq_  — pq 

t       T        £       «£, 
— ptq  -\-ptq  times  the  prefent  value  of  one  pound  payable  at  the  end  of 

n  years,  or  p  4.  Pt  —pt  -\.Pq  — pq  — Ptq  -\-ptq  times  j_  of  a  pound  ;  and 

confequently  from  each  of  the  faid  purchafers  the  Pch  part  of  the  former 
fum,  or  p  \-t  — pt  -\-q  — pj^  — tq  +ptq  times  j_  of  a  pound. 

Therefore,  by  Art.  21,  this  is  likewife  the  fum  which  a  purchafer  ought  to 
pay  to  the  grantor  for  a  grant  of  fuch  a  future  fum  of  one  pound,  when 
he  makes  only  one  fuch  grant.     Now  this  fum  of  p  -{-  t   — pt  -f-  q  — pq 

p"      ~¥     Pt     ~£L,    -Pit 
—  tq  -\-ptq  times    1   of  a  pound,  is  evidently  equal  to  the  fum  which  was 

1%   Pt^  *"* 

found  in  the  la  ft  article  to  be  the  price  of  fuch  a  grant  of  a  future  payment 
of  one  pound  to  be  received  at  the  end  of  n  years,  in  cafe  the  purchafer 
himfelf  who  was  aged  N  years,  or  either  of  his  two  companions,  who  were 
acred  M  years  and  L  years  at  the  time  of  making  the  grant,  fhould  be  then 
alive,  upon  a  fuppofition  that  his  firft,  or  older,  companion  fhould  be 
intkled  to  the  faid  payment  in  preference  to  his  fecund,  or  younger,  com- 
panion,   namely,    the   fum  of  p  -f-  q  ■ — pq  -f- /  — pt  — qt  -\-pqt  times 

p    JJ    pj    f    pt    if   p$f 

i    of  a  pound ;   becaufe  thefe  two  expreflions  confift  of  the  fame  terms 

rn 

connected  together  by  addition  and  fubtraclion  in  the  fame  manner,  and 
differing  from  each  oilier  only  in  the  order  in  which  they  are  placed,  which 

cannot 
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cannot  affeft  their  magnitude.  It  is  therefore  true,  as  was  before  affirmed, 
that  whether  the  future  fum  of  one  pound  be  made  payable  to  the  firft,  or 
older,  companion  of  the  purchafer  in  preference  to  his  fecond,  or  younger, 
companion,  or  to  the  fecond  companion  in  preference  to  the  firft,  or  older, 
the  price  to  be  paid  to  the  grantor  for  fuch  future  fum,  will  in  both  cafes 
be  the  fame.      QJi  D. 

LXXIV.     CORQLL.   9.     It  follows  from  the  lad  corollary  that  the  Of  the  telatU 
value  of  a  future  payment  of  one  pound,  to  be  received  at  the  end  of  Mofthevalue 


h  years  if  either  the  purchafer  himfelf  or  either  of  his  two  companions,  payment  o^ 

whofe  ages  are  given,  fhall  be  then  alive,  is  equal  to  the  excels  of  the  fum  one  pound  de- 

of  the  three  values  of  the  like  future  payment  of  one  pound,  to  be  received  pending   on 

at  the  end  of  the  faid  n  years  in  cafe  each  of  the  laid  three  perfons,   to  wit,  atce oTth^n " 

the  purchafer  and  his  two  companions,  fhall  be  then  alive,  and  the  value  of  of  any  one  ot 

the  like  future  payment  to  be  received  at  the  end  of  the  faid  time   in  cafe  three' perfons 

all  the  faid  three  perfons  fhall  be  then  alive,  above  the  fum  of  the   three  o{  2'vcn  *ge$ 

values  of  the:  like  future  payment  of  one  pound  in  cafe  the  purchafer  him-  ^  'thVfame 

felf  and  his  firft  companion  fhall  be  then  alive,  and  in  cafe   the  purchafer  paymenttobe 

himfelf  and  his  fecond  companion  fhall  be  then  alive,   and  in  cafe  his  firft  m2^s  at  th; 

and  fecond  companion  fhall  both  be  then  alive.  fame  future   _ 

time  in  cafe  o( 

For  it  has  been  fhewn  that  the  faid  value  of  a  future  payment  of  one  ance  of  the 
pound,  to  be  received  at  the  end  of  n  years  if  either  the  purchafer  fl"gle  Iivcs  of 
himfelf  or  either  of  his  two  companions  fhall  be  then  alive,,  is  eaual  to  rach  °F   the 

_l  .»      _1_  '«     "  .&  *  *    j_  ^     ±  *t  fame   three 

£+1  -|£  +i  -11  -II  +  £g  times  1  of  a  pound.     And   confe-  ?««»'>«* 

P      £t      P^     r      FT      £f     P$?  r"  in  cafe  of  the 

j.  . .  1         \^  ,      .   ...  .  joint  continu- 

quently  it  is  equal  topX-l£    +±X-Lf     +!X  Lf    +  ££1*1/  ance  of   the 
^         '  P      r»  g>      r»  1      r»  PgT       r»      lives  of  every 

^^  two  of  them, 

—Pi  X  1    r    —Ptx-Lf    —lLxLf.      Rut    bvProb   2     Art   28    a"d.in"reof 

pg>        T;L  PT'     *■  f?        7"h  '      y  *  '   ^JO.ntcon- 

*  *<.  ""»•»  tinuance  of 

it        'l    y  -      1  1      -   c      c  c  ji  -i   the  lives  of  alt 

£_  x  —  £  is  the  value  or  a  future  payment  of  one  round,  to  be  received  the  three 
P       r» 

at  the  end  of  n  years  in  cafe  a  purchafer  of  the  age  of  A^  years,  which 
correfponds  to  the  number  P  in  the  table  of  the  probabilities  of  the  dura- 
tion of  human  life,  fhall  be  then  alive  •,  and  Jl  x  —  £  is  the  value  of  a  like. 

future  payment  of  one  pound,  to  be  received  at  die  fame  time,  in  cafe  a 
perfon  of  the  age  of  M  years,  which  correfponds  to  the  number  j^  in  the 
table,  or  of  the  age  of  the  aforefaid  purchailr's  firft,  or  older,  companion, 

ihall  be  then  alive-,    and  -    x  —  £,  is  the  value  of  a  like  future  payment 

M  4 
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of  one  pound,  to  be  received  at  the  fame  time  in  cafe  a  perfon  of  the  a:^e 
of  L  years,  which  corresponds  to  the  number  T  in  the  faid  table,  or  of  the 
age  of  the  aforefaid  purchafer's  fecond,  or  younger,  companion,  mall    be 

then  alive.     And,  by  Prob.  3,  Coroll.  6,  Art.  55,  £JL_  x  —£  is  the  value 

PQT      r» 

of  a  future  payment  of  one  pound,  to  be  received  at  the  end  of  n  years  in 

cafe  a  purchafer  of  the  age  of  N  years,  which  corresponds  to  the  number  P 

in  the  table,  and  two  companions   of  the  faid  purchafer,  one  of  the  age  of 

M years,  which  correfponds  to  the  number  ^  in  the  table,  and  the  other 

of  the  age  of  L  years,  which  correfponds  to  the   number  ¥  in  the  table, 

fhall  all  three  be  living  at  the  end  of  the  faid  time.     And,  by  Prob.  3, 

Art.  45,   f-i-  x  ~  L  is  the  value  of  a  future  payment  of  one  pound,  to  be 

received  at  the  end  of  n  years  if  both  a  purchafer  of  the  age  of  N  years, 
which  correfponds  to  the  number  P  in  the  table,  and  a  companion  of  the 
age  of  M  years,  which  correfponds  to  the  number  i^_  in  the  table,  fhall  be 

living  at  that  time:  and  I—  x  —  £  is  the  value  of  one  pound,  to  be  re- 
ceived at  the  end  of  »  years  if  two  perfons  of  the  ages  of  jVand  L  years, 
which  correfpond  to  the  numbers  P  and  T  in  the  table,  fhall  be  then  alive : 

and  i—    x  —  £   1S  tne  value  of  a  future  payment  of  one  pound,  to  be 
i^T       r» 

received  at  the  end  of  n  years,  if  two  perfons  of  the  ages  of  M  and  L  years, 

which  correfpond  to  the  numbers  ^  and  T  in  the  table,  fhall  be  then  alive. 

Therefore  the  value  of  a  future  payment  of  one  pound,  to  be  received  at 

the  end  of  n  years  if  either  the  purchafer  aforefaid,  aged  N  years,  or  either 

of  his  two  companions,  aged  M  years  and  L  years,  ihall   be  then  alive,  is 

al  to  the  excels  of  the  fum  of  the  four  following  values,  to  wit,  the 
values  of  the  fame  payment,  to  be  received  at  the  fame  time,  depending 
1  pon  the  fingle  lives  of  the  faid  purchafer  and  his  two  companions,  and 
the  value  of  it,  to  be  received  at  the  fame  time  in  cafe  of  the  joint  con- 
tinuance  of  the  lives  of  all  the  three,  above  the  fum  of  the  three  following 
values,  to  wit,  the  values  of  the  fame  payment,  to  be  received  at-the  fame 
time,  in  cafe  of  the  joint  continuance  of  the  two  lives  of  the  purchafer  and 
his  firft,  or  older,  companion,  and  in  cafe  of  the  joint  continuance  of  the 
lives  of  the  purchafer  and  his  fecond,  or  younger,  companion,  and  in  cafe 

the  joint  continuance  of  the  lives  of  his  two  companions.     QJLD. 


LXXV.     CO- 
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LXXV.     COROLL.   10.     By  finding  in  the  method  defcribed  in  the  Of  the  value 
two  lad  corollaries  the  feveral  values  of  one  pound  fteriing,  to  be  received  of  an  annu:tv 
at  the  end  of  every  year  of  the  whole  fpace  of  time  during  which  it  is  ^erHn^ Jon-he 
poflible  that  either  a  purchafer  of  a  given  age,  or  either  of  his  two  com-  ufe    of  the 
ponions,  whole   ages   are   likewiie   given,   may  be  prolonged,    in  cafe   that  longed  liver 
cither  the  laid  purchafer  or  either  of  his   faid  companions  mail  be  living  at  "(  thr*e  Per' 
the  time  when   every  luch  payment  becomes  due;  and  then  adding  thefe  ^^° 
values  all  together  into  one  fum  •,    we  fhall  obtain  the  value  of  a  fet  of 
equal  payments  of  one  pound  each,  to  be  received  by  the  purchafer  or  his 
companions  at  the  end  of  every  future  year  during   the  lives  of  either  of 
them,  that  is,  the  value  of  an  annuity  of  one  pound   for  the  lives  cf  the 
laid  purchafer  and  his  two  companions  and  the  life  of  the  longeft  liver  of  them. 

LXXVI.  COROLL.  11.  The  value  of  an  annuity  of  one  pound  Of  the  rela- 
fterling  for  the  lives  of  three  perfons  of  given  ages  and  the  life  of  the  t,onoftaefaid 
longeft  liver  of  them,  is  equal  to  the  excefs  of  the  fum  of  the  four  follow-  va[aes  0°  thg 
ing  values,  to  wit,  the  value  of  an  annuity  of  one  pound  for  the  life  of  the  like  annuities 
firft  of  the  laid  three  perfons,  the  value  of  a  like  annuity  for  the  life  of  the  of  one  pound 
fecond  of  them,  and  the  value  of  a  like  annuity  for  the  life  of  the  third  of  ,■  the  /1D^e 
them,  and  the  value  of  a  like  annuity  for  the  joint  lives  of  all  the  three,  famc  ^res 
above  the  fum  of  the  three  following  values,  to  wit,  the  value  of  a  like  perfons,  and 
annuity  of  one  pound  during  the  joint  lives  of  the  firft  and  feoond  perfons,  for  tne  i°>nt 
and  the  value  of  a  like  annuity  during  the  joint  lives  of  the  firft  and  third  |lvesof  ^'Y 
perfons,  and  the  value  of  a  like  annuity  during  the  joint  lives  of  the  fecond  and  for  the 
and  third  perfons.  joint  lives  of 


all  the  three. 


Let  the  firft  of  thefe  three  perfons  be  fuppofed,  as  before,  to  be  the 
purchafer  of  the  faid  annuity  of  one  pound,  and  the  other  two  be  Cilled 
his  companions.  And  let  N  be  the  number  of  years  in  the  age  of  th*  faid 
purchafer-,  and  M the  number  of  years  in  the  age  of  the  faid  purchafer's 
firft,  or  older,  companion;  and  L  the  number  of  years  in  the  age  of  his 
lo.ond,  or  younger,  companion.  And' let  P  denote,  as  before,  the  number 
of  perfons  reprefented  in  the  table  of  the  probabilities  of  the  duration  of 
human  life  adopted  for  the  calculation,  to  be  living  at  the  age  of  the  pur- 
chafer, cr  at  the  age  of  N  years;  and  i^  denote  the  number  of  perfons 
therein  reprefented  to  be  living  at  the  age  of  the  purchafer's  firft,  or  older, 
companion,  or  the  age  of  M  years ;  and  T  the  number  of  perfons  therein 
reprefented  to  be  living  at  the  age  of  the  purchafer's  fecond,  or  younger, 
companion,  or  the  age  of  L  years.  And  further,  let  P1  denote  the  number 
of  perfons  reprefented  in  the  faid  table  to  be  living  at  the  age  of  JV-j-  1  years; 
and  P'  '  the  number  of  thefe  living  at  the  age  of  N+  2  years ;  and  P1 ' ' 
the  number  of  thole  living  at  the  age  of  N+  3.  years ;  and  P'v  the  number 
of  thole  living  at  the  age  of  AM-  4  years ;    and  lb  on  for  the  following 

M  2  years;- 
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years  •,  the  Roman  numeral  figures  placed  over  every  new  letter  P  denoting 
the  number  of  years  by  which  every  new  age,  correfponding  to  it,  exceeds 
the  age  of  N  years,  or  the  age  of  the  purchafer.  And,  in  like  manner, 
let  QJ  denote  the  number  of  perfons  reprefented  in  the  faid  table  to  be 
living  at  the  age  of  M+  i  years ;  and  QJ  '  the  number  of  perfons  living  at 
the  age  of  M+  2  years  ;  and  i^' ' '  the  number  of  perfons  living  at  the  end 
of  M+  3  years  •,  and  ^v  the  number  of  perfons  living  at  the  end  of  M+  4 
years ;  and  fo  on,  for  the  following  years  •,  the  Roman  numeral  figures 
placed  over  every  new  letter  ^  denoting  the  number  of  years  by  which 
every  new  age  correfponding  to  it,  exceeds  the  age  of  M  years,  or  of  the 
purchafer's  firft,  or  older,  companion.  And,  laftly,  let  T'  denote  the 
number  of  perfons  reprefented  in  the  faid  table  to  be  living  at  the  age  of 
L+  1  years;  and  T1 '  the  number  of  perfons  living  at  the  age  of  L  +  2 
years  •,  and  T' ' '  the  number  of  perfons  living  at  the  age  of  L  4-  3  years  ■, 
and  !Tiv  the  number  of  perfons  living  at  the  age  of  L  +  4  years ;  and  fo  on 
for  the  following  years ;  the  Roman  numeral  figures  placed  over  every  new 
letter  T  denoting  the  number  of  years  by  which  every  new  age,  correlpond- 
ing  to  it,  exceeds  the  age  of  L  years,  or  of  die  purchafer's  fecond,  or 
younger,  companion. 

Then  it  is  evident  from  Coroll.  8  that  the  value  of  a  fum  of  one  pound 
to  be  received  at  the  end  of  one  year,  in  cafe  either  the  purchafer  or  one 
of  his  two  companions  fhall   be  then  alive,    will  be  equal  to 

P.  +^.  +<r-  -f  ^-  — p"r?7~-^,iri'  +  p-crr|  x  ±    rf  a 

P         <£,       T        P   £        P  T         Q,T        Pi^rl         r 

pound  ;    becaufe  in  this  cafe  »  is  =  1,  and  p,  q,  t  are  refpectively  equal  to 

P\  £\  andf. 

And  in  like  manner  it  is  evident  that  the  value  of  the  fame  fum 
of  one  pound,  to  be  received  at  the  end  of  two  years,  iubject  to  the 
fame  contingency,   is  equal  to 


P" 

+  0  • ' 

P 

—  P1 
P 

+  P' 

p 

P 

£    T     1 

X  —    of  a  pound ;   becaufe  in  this  cafe  n  is  equal  to  2,    and  p,  q,  t  are  re- 
fpe&ively  equal  to  P1  *,  %?  \  and  T". 

And  in  like  manner  the  value  of  the  fame  fum,  to  be  received   at  the 
end  of  three  years,  fubject  to  the  fame  contingency,  is  equal  to 

pn  1  _L(^i  1  1  -1-^"  ■  '-P' '  '  i.-)1  '  '-P' '  "T* '  '—0' '  "T% ' '  +P' '  '  Q''  "Tl '  'I 

P         !T~"   ~    P~~~lt~  $      2=        $^J  j?      £     T     I 

X  —  of  a  pound  ;  becaufe  in  this  cafe  «  is  =  3,  and/>,  y,  /,   are  equal  to 
r3 

P'  ",  i;J  ",  T'",  reflectively. 

And 
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And  in  like  manner  the  value  of  the  fame  fum,    to  be  received  at  the 
end  of  four  years,  fubjecT:  to  the  fame  contingency,  is  equal  to 


*7. 


ptv   -f.  £)iv    -f- 2"iv   _pivO)iv   Piv-Jiv    Ohvyiv    -\-  piv  6)iv<]~iv 

p~    IT    "5r~    p  *t      p  ?~     &~sr~     p  %,  *r  I 

of  a  pound ;  becaufe  in   this  cafe  n  is  =  4,  and  p,  q,  (,  are  equal  to  P'% 
££v,  T'iv,  relpedively. 

And  in  the  fame  manner  we  may  find  the  values  of  one  pound,  to  be 
received  at  the  end  of  the  fifth,  fixth,  feventh,  and  every  following  year 
of  the  whole  fpace  of  time  during  which  it  is  poffible  that  the  lives  of  the 
aforefaid  purchafer,  or  either  of  his  two  companions,  may  be  prolonged. 

Therefore  the  fum  of  thefe  values,  continued  to  the  utmoft  poffible 
extent  of  the  youngeft  of  thole  three  lives,  that  is,  the  value  of  a  life- 
annuity  of  one  pound  for  the  lives  of  the  purchafer  and  his  two  compa- 
nions, and  the  life  of  the  longeft  liver  of  them,  is  equal  to  the  following 
let  of  values,    to  wit, 


P' 

p 

-P'y)'     _ 

p  i' 

-p 
p 

'T' 
T 

T 

+  P 
P 

%.r  1 

1 

r 

& 

* 

+P' 

p 

J  +T" 
T 

p  £ 

-P- 
P 

■r 

T 

I 

4 

T 

p  £ 

T 

1     0111     iijiiii     lam         pi  n  ai  1  1  pi'iiriji  g^iiiyiii       1     p  1  1 1  g)  1  ii.Tuij 

P~    ~$r~    ?        P     IT"     P~~"r         ^    T  '        P     gT~T     J 
x  -3L 

+  PIV   +  c*)iv  -\-<T'v   Piv^iv  piv<Tiv   t-)ivyiv   pivQivyivl       I   f 

T~     §f     Y~      ~P~g        P    T         4    *        P    Q    T  \*ri 

+  pV     +  g)y     +7-v     _pV^y     _PV^V     —  ^V-rV     +Pv^yyv[v    £/ 

p      ^     r       p  j£      p   r      ^,r     p  ^r|    ?'*' 

-i-&c.  continued  to  the  utmoft  extent  of  human  life  -3 

And. 
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And  confequently  to  the  following  fet  of  quantities,    to  wit, 

FX7^         it  X    r  r    X   r*       P£,X^       PT*rL 

P  r*  j^        r-  T  r*  P      j^         r1 

-pll?llv  i/  -Hill:  v  JL/  +P"^-r«     i  f 

P     T     x  rl*      ^   T  r^      P    %,T     *>P*" 

P        *'»**         JT~       ^  2s  r5  P       5  r 

p ^        xrJ^       Gf~Y~X^        P       <t~F~     r^' 

-f*PIV  I    r  -f-J?rv  I     /.  -{-7*IV  I     r  PIV  ^IV  I      f 

P"~™"™"    A      ;  ;£,  ~      '    A      t  j£»  "r;      '  A    ~T&  "^        -^    ""     A        "T  sj 

r  Q         r  T  r  P    &  ? 

P~Y~  x  f&       grT-  x  -L       p-JiY"  x  p*» 


■    **  <a     X  rs^  r    X^^  P    I         r5'* 


4-Px 
P~  V*±~  £ 

?   f       rsfe         ^,  r  X  rs^  P    £ V        r5*" 

-f-&c.  continued  to  the  utmofl:  extent  of  human  life. 

And  confequently  to  the  feven  following  fets  of  quantities,  which  are 
the  fame  with  the  quantities  lad-mentioned,  but  only  are  placed  in  a  dif- 
ferent order,  (rhofe  which  before  were  placed  in  perpendicular  columns, 
one  under  the  odier,  being  now  placed  in  feparate  horizontal  lines ;)  to  wit, 

lft'^xl/        ^'x1/        -^v1/        +P'Vv1/ 

-hPv        i 

H~  x  — ; ,£  +&c.  continued  to  the  utmof!  extent  of  human  life: 
P         ri 

And 
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And  2d!y,  g       lf  ^31  y  *  /    +£"    '  J  /    +&v    x  1   / 

~\!s![  x  —  £  +  &c.  continued  to  the  utmoft  extent  of  human  life: 

And3dly,  fi         1,    -hT"        1   -  +£^        1  /    -HT.v         ! 
T         r  T  r  T  r3  T  r+ 

—  X  —  £    +&c.  continued  to  the  utmoft  extent  of  human  life  : 
T        r5 

And  4thly,    -P\<^        1  -    -P1'^"        1   ,      -P1'1^'"  v  _L  /■ 
Fli       r*        P    ^    Xr\*  P~~I~       r^ 

"~       ^"  x  —  /  °^V  x  —  £  —  &c.  continued  to  the  utmoft  extent 

of  human  life : 

And  5thly,    — P'7"  •     1  ,    -P"7"»  ",   r  -      — P'"T'"  v  £  r 
*P~T~X   r  P~T~Xr^  P     r        X  r3* 

M.     PlV  CT*i  y  j  —  Pv  fV  T 

X  —  £      X  —  £  —  &c.  continued  to  the  utmoft  extent 

P     2"        r*  P  T        r5 

of  human  life : 
And  6thly,     -<£<T        1  /     -g,"  ?"'       1 '        -g.'"?""       1  , 

Oiv  <7~lv  T  Oy  (TV  T 

5; x  —  /      IS: ■  x  —  /    — &c.  continued  to  the  utmoft  extent 

of  human  life  : 
And  7thly,  P'g/r      1,  +P1'^'1fl      1  /  -KP,,,g.,,,rT"     i> 

+'PVv^vcr!y      £      +Pv^yfv      L^    +&c#  cont;nued       th£  u£moft 

extent  of  human  life , 

that 


88  The  Principles  of  the  DoSirine  of 

that  is,  the  value  of  a  life-annuity  of  one  pound  for  the  lives  of  the  faid 
purchafer  and  his  two  companions,  and  the  life  of  the  longeft  liver  of  them, 
is  equal  to  the  excefs  of  the  fum  of  the  firft,  fecond,  third,  and  feventh, 
of  the  feven  laft  fets  of  quantities  above  the  fum  of  the  fourth,  fifth, 
and  fixth  fets. 

Now  it  appears  from  Prob.  s,  Coroll.  t,  Art.  ji,  that  the  firft  of  thefc 


XII 


feven  fets  of  quantities,  to  wit,  -_-  x  —  £        — —  x  -j  £         ~—  x  —  £ 

■ 

"^Ell  xi/  "+— I  x  —  /  4-&c.  continued  to  the  utmoft  extent  of  hu- 
p        r**      P        r1 

man  life,  is  the  value  of  an  annuity  of  one  pound  for  the  life  of  the 
purchafer,  who  was  fuppofed  to  be  of  the  age  of  N  years,  which  corre- 
iponds  to  the  number  P  in  the  table. 


And,  in  like  manner,  the  fecond  of  thefe  feven  fets  of  quantities,  to  wit, 

+  &c.  continued  to  the  utmoft  extent  of  human  life,  is  the  value  of  an 
annuity  of  one  pound  for  the  life  of  the  faid  purchaier's  firft,  or  older, 
companion,  who  was  fuppofed  to  be  of  the  age  of  M  years,  which  corre- 
iponds  to  the  number  -C  in  the  table. 

And,  in  like  manner,  the  third  of  thefe  feven  fets  of  quantities,  to  wit, 

r„U  +flxJ,£  +fl^c  +¥4£   ^^ 

+  &c.  continued  to  the  utmoft  extent  of  human  life,  is  the  value  of  an 
annuity  of  one  pound  for  the  life  of  the  faid  purchaier's  fecond,  or 
younger,  companion,  who  was  fuppofed  to  be  of  the  age  of  L  years, 
whjch  correfponds  to  the  number  T  in  the  table. 


And 


L  I  F  E  -  A  N  N  U  i  T  I  2  S.  89 

And  it  appears  from  Prpb.  3,  -CorolL  2,         .       ,  that  the  fourth  of  the 

)'  1  P"Qlt  1 

faid  feven  fets  of  quantities,  to  wit,     _-^s    x   -£      -t-  u    ';:     X    —  £ 

j»» »«']©'"         J    .        pivOiv         !             pv<9v         1  ,    „ 

■_i       *<-      x  — •/  -4- — :ii-  X  -r-  /  -f ^^X       £  -T-&C.  continued 

to  the  utmoft  extent  of  human  life,  is  the  value  of  an  annuity  of  one  pound 
for  the  joint  lives  of  the  faid  purchafer  and  his  laid  fir  ft,  or  older,  com- 
panion, whofe  ages  N  and  M  correfpond  to  the  letters,  or  numbers, 
P  and  S^  in  the  faid  table. 

And  in  like  manner  the  fifth  of  the  faid  feven  fets  of  quantities,  to  wit, 
PXT        ir      ,  P"T"        ir        p-'T'"         !  pn-riv-        1   - 

-f-_ -  x  —  £  +&c.  continued  to  the  utmoft  extent  of  human  life,   is 

P  T        rs 

the  value  of  an  annuity  of  one  pound  for  the  joint  lives  of  the  faid 
purchafer  and  his  faid  fecond,  or  younger,  companion,  whofe  ages  N  and  L 
correfpond  to  the  numbers  P  and  T  in  the  faid  table. 

And  in  like  manner  the  fixth  of  the  faid  feven  fets  of  quantities,  to  wit 

£T       1,     +%±£Lx±r     +^"'r"x    '  r      .&*"„   t} 

_i__ x  —  £    +&c.    continued  to  the  utmoft  extent  of  human  life,  is 

£i  T        rs 

the  value  of  an  annuity  of  one  pound  for  the  joint  lives  of  the  faid  pur- 
chafcr's  two  companions,  whofe  ages  M  and  L  correfpond  to  the  numbers 
9  and  Tl  in  the  faid  table. 

And,  laftly,    it  appears  from  Prob.  3d,    Coroll.  7,    Art.  56,    that   the 
feventh,    or  laft,    of  the   faid   feven  fets    of  quantities,    to  wit, 

FIT  x  IT      +p   4.  r    *  ^  p     WTT~  x  ^ 

P^^vTW       L  Pv^yT-v       J_£    +&Ci  continued  t0  the  utmoft 

extent  of  human  life,  is  the  value  of  an  annuity  of  one  pound  for  the 
joint  lives  of  the  faid  purchafer  and  his  two  companions,  whofe  ages  A7, 
M,  and  L  correfpond  to  the  numbers  P,  ^,  and  T. 

N  Therefore 


go  The  Principles  of  the  Doctrine  of 

Therefore  the  value  of  an  annuity  of  one  pound  for  the  three  lives  of 
the  faid  purchafer  and  his  two  companions,  and  the  life  of  the  longeft  liver 
of  them,  is  equal  to  the  excefs  of  the  fum  of  the  values  of  three  feparate 
life-annuities  of  one  pound  each  for  the  fingle  lives  of  the  faid  purchafer 
and  his  two  companions,  together  with  the  value  of  an  annuity  of  the  fame 
fum  for  the  joint  lives  of  all  the  three,  above  the  fum  of  the  three  values 
of  a  like  annuity  for  the  joint  lives  of  the  faid  purchafer  and  his  firft,  or 
older,  companion,  and  for  the  joint  lives  of  the  faid  purchafer  and  his 
fecond,  or  younger,  companion,  and  for  the  joint  lives  of  both  his  faid 
companions.      QJJ.D. 


Short  and  general  Expreilions  for  the  Values  of  the 
Annuities  that  are  the  Subject  of  the  foregoing 
Problems. 


LXXVII.  Having  now  explained,  in  as  full  and  clear  a  manner  as 
I  was  able,  the  grounds  and  reafons  of  the  methods  above  delivered  for 
the  calculation  of  the  values  of  annuities,  fo  far  as  relates  to  annuities  for 
given  numbers  of  years,  not  depending  upon  the  continuance  of  any  life, 
or  upon  any  other  contingent  event,  and  to  annuities  for  given  numbers  of 
years  depending  upon  the  continuance  of  a  fingle  life  of  a  given  age,  or 
upon  the  joint  continuance  of  two,  or  of  three,  lives  of  given  ages,  or 
upon  the  continuance  of  any  one  of  two,  or  of  three,  lives  of  given  ages, 
the  intereft  of  money,  in  all  thefe  cafes,  being  likevvife  given  ;  it  will  now 
be  convenient  to  recapitulate  the  iubftance  of  the  conclufions  that  have 
been  obtained  in  the  foregoing  articles,  by  exhibiting  lhort  and  general 
expreffions  of  the  values  of  thefe  feveral  kinds  of  annuities,  to  which  the 
reader;  whenever  he  fhall  have  occafion  to  compute  any  of  thefe  annuities, 
may  readily  have  recourfe.     This  may  be  done  in  the  manner  following. 


A  JJjort 
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9* 


A  (fart  cxprefjion  of  the  value  of  an  annuity  of  one  pound  per  annum 
for  a  given  number  of  yean,   not  dep  b'n  t\.      continuance  of 

any   life  or  on  any  other    uncertain  event,    the    mteref    oj    t, 
being  alfo  given. 

£ 
LXXVIII.     Let  r  denote  the  value  of  one  pound  fterl   1      together 
with  its  intereft  for  one  year  at  any  given  rate  of  intere'1:  and  let  n  be  the 
number  of  years  during  which  an  annuity  of  one  pound  pel  annum  is  to 
continue. 

Then  by  Art.  23,  pages  21  and  22,  it  is  evident  that  the  prefent  value 
of  this  annuity  will  be  =  £1  x  the  feries 1 — -  -) j — _  -f-L  _j_- _ 


r*        r>        r" 


-—  -4-&c.  continued  to  the  term  — >  or  to  n  terms. 


rn 


A  method  of  obtaining  another  and fill Jhorter  exprefjion  of  the  fame  value. 

LXXIX.     As  this  feries  J-  -+~L  -{-I  _j_i.  _i_A  _i_  1   +_L  +&c. 

r        r         r%       r*        rs        r6        r7 

is  a  geometrical  progreffion,  the  fum  of  its  terms  may  be  found  in  a  fingle 
fhort  expreifion  without  taking  the  trouble  of  computing  them  all  Separately, 
and  then  adding  them  into  one  fum  total.  This  may  be  done  by  means  of 
the  iollowing  Lemma. 

A  LEMMA. 

LXXX.     The  fum  of  the  terms  of  every  decreasing  geometrical  pro-  Of  the  fum  of 
grcfilon  is  equal   to  the  quotient  that   arifes   by  dividing  the  excels  of  the  the  terms  of  a 
iquare  of  its  firft,  or  greateft,  term  above  the  product,  or  redtangie  under  dccrea(ing 
its  fecond  term  and  its  leaft  term,  by  the  excefs  of  its  firft,  or  greateft,  term  pro^effion. 
above  its  fecond  term. 

For,  if  A,  B,  C,  D,  E,  are  a  feries  of  terms  in  geometrical  proportion, 

we  lhall  have  A  :  B   \\  B  :  C, 

''  ;and  *"*  A  :  B  ::  C  :  D, 

and  A  :  B  \\  D  :  E. 

Therefore,  by  El.  5,  12,  the  fum  of  all  the  antecedents  A,  B,  C,  Z>, 
will  be  to  the  fum  of  all  the  confequents  B,  C,  D,  E,  as  the  firft  ante- 
cedent A  is  to  the  firft  confequent  B.  But  the  fum  of  all  the  antecedents 
d,  Bt  C,  D,  is  the  fum  of  all  the  terms  of  the  feries  except  the  laft  term  E  ■, 

N  2  and 
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and  the  fum  of  all  the  consequents  B,  C,  D,  E,  is  the  fbm  of  all  the  terms 
of  the  feries  except  the  firlt  term  A.  Therefore,  if  the  fum  of  all  the 
trims  of  the  feries   be  called  S,  we  fhall  have  S —  E  :   S  —  A  '.I  A  :  B. 

Therefore  B  X  S—E  will  be  =  A  X  S—A,    or  BS  —  BE   will   be  =  AS 

—  A  A.  Therefore,  adding  A  A  to  both  fides,  we  fhall  have  A  A — BE 
+  BS  =  AS;  and,  Subtracting  BS  (which  is  lefs  than  AS,  becaufe  B  is 
Ids  than  A,  and  which  therefore  is  alfo  lefs  than  the  other  fide  of  the 
equation,  to  wit,  A  A  —  B  E  +  B  S)    from   both   fides,  we  fhall  have  A  A 

—  BE-AS  —  BS  =  SxA—B.  Therefore  S,  or  the  fum  of  all  the 
terms,  A,  B,  C,  D,  E,  will  be  equal  to  A  A  —  BE    that  is,  to  the  quo- 

tient  that  arifes  by  dividing  the  excefs  of  A  A,  the  fquare  of  the  firfb,  or 
greatett,  term  A,  above  BE,  the  product,  or  rectangle  under  the  fecond 
term  B  and  the  lead  term  E,  by  the  excefs  of  the  firft,  or  greateft,  term  A, 
above  the  fecond  term  B.  And  it  is  eafy  to  fee  that  the  fame  reafonings 
will  take  place,  and  confequently  that  the  fame  conclufion  will  follow  from 
them,  if  the  feries  A,  B,  C,  D,  &c.  mould  confift  of  any  other  number  of 
terms  whatever,  as  well  as  when  it  confifts  of  five  terms.     QJi  D. 

LXXXI.     Now  in  the  feries  1  -f, 2.   -++L    -j-J-  +-    -J-,-1    -+~L 

-J-  Sec.   -J — -J   —  is  =  At    and  _L  is  —  B,   and  A  is  == .  E.      Therefore 

yn         y  yy  ytt 

A  A  is  =  — >  and  BE  is  ___  x  —  _■ >  and  confequently  AA — BE 

yy  yy  yn  yn-^-z 

r  i  r"-f2  —  r2      y  —  i        .     ,     .     „  .         i         i       rz-r 

is  = —  _ . — •     And  A — Bis—— —  —  = 

?r      yn\-z  r"-r\  r"+z  r       r*         rz 

r — i        a    j        r  i    A  A —  BE.        r" — i  rn — i  .      r* 

.«     And  confequently is  =: ==  X 


rr  A — B  r«+2  rn-\-z        r — j. 


r — i 


yn  i  yn  l  i 


There- 


r>  x  r — i  r»  x  r — i  r»  x  r — i  r     l  r»  x  r — i» 


A  fecond,  and  fore  the  fum  of  all  the  terms  of  the  feries  —   _}.—     +  —      -\ -f  _ 

very  (hort,  ex-  r  r  r  r  r 

__"*  'an  +  -   +  -  +  &c>  continued  to  n  terms,  is  =  —   —     '   »  and  con- 

,  r6        r7  f —  i        r"  x  r —  i 

annuity  of  one  ' 

pound  a  year  fequently  the  value  of  an  annuity  of  one  pound  per  annum  for  »  years  is 

for    a    given         r         _______ 

number    of       _  *»  *  I OFT 

years  certain.  -  ■  X   r_l   7     ^  — -       V^_  *• 

LXXXII.     I  fhall 
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LXXXII.     I  ihall  now  proceed  to  give  an  example  of  the  computation 
of  the  value  of  an  annuity  of  one  pound  for  a  given  number  of  years  by 

£ 
means  of  both  thefe  expreflions,    that   is,    the   expreffion    i    x   the  feries 

~  +p    +~l     +p     +~;    +£    +7     +  &c.  +~    and  the  expreffion 

£ 


i  x 


r —  i        r"  x  r —  i  • 


An  example  of  the  computation  of  the  value  of  an  annuity  of  one  pound 

£ 

for  a  given  number  of  yean  by  means  of  the  exprejjion  i  x  the  feries 
i        i         i         i         i        i         i  i 

7   +,77     +?77     +7     +7     +~6     +~7    +  &C.     +- 

LXXXIII.  Let  »,  or  the  given  number  of  years  during  which  the 
annuity  is  to  continue,  be  30  years ;  and  let  the  rate  of  the  intereft  of 
money  be  3^  per  cent. 

Then  will  r  be  =  1.035,  and  —  will  be  =  =  .966,184.       And 

r  1.035 


.901,943, 


-will  be  =  .933>5XI>  and  \  = 

and  —  =  ,871,442,  and  _  =  .841,973, 

and  ±  =  .813,501,  and  ±  =  .785,991, 

and  -L  =  .759,4".  and  -L  =  .733,731, 

and  -L  =  -708,919,  and  -L  =  .684,946, 

and  -L  =  .661,783,  and  -L  =  .639,404, 

and  —  =  .617,782,  and  -i-  =  .596,891, 


and 
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and    — -  will  be  = 
r" 

and  -—  = 


and  — - 


and 


and 


and 


and 


i 


.576,706, 

and 

1 
r" 

™ 

•557'204» 

.538,361, 

and 

1 

F71 

S5 

.520,156, 

.502,566, 

and 

1 

„t  1 

= 

•485.571. 

.469,151, 

and 

1 

r*7 

= 

.453,286, 

•437>957> 

and 

1 
r7* 

= 

.423,147, 

.408,838, 

and 

1 

— 

.395,012, 

•38l>654> 

and 

I 

„i  9 

= 

.368,748, 

and   

r3a 


=         -356»278- 


Therefore    the   Series     —    -f-  — 
0  r  r» 


■4-4     +4 

+JL    +1    +JL 

rs          r6          ?-7 

1           1 

+-   +4- 

1              1 
"<"y *  s        'r' s           f 

1              1 

■  7         4-pT"s 

1               1              1 
Ty.19         +r^o        +^T"« 

I                             I 

1               1              l 

T..14        T    »i              r5 

I               I 

6         "T~«-*  7              J"1 

I              I 

a    4- —    4- —      is  = 

.966,184, 

•f*-933»£"» 

-j"   .901,943, 

-J-  .871,442, 

4-    .841,973' 

-j-  -8i3'50'» 

+  -785.991' 

-f-  -759>+12> 

4"  -733.73'. 

■+"  ■7o8>919> 

-j-  .684,946, 

-j- .661,783, 

4*  -639}4°-> 

4:  .617,782, 

-j-  .596,891, 

-j-  .576,706, 

T*  -557^04, 

~T  -53-»36l» 

-r  .520>'S6, 

-j-  .502,566, 

-j-  -^5»57^ 

T"  •469>l5'» 

4"  -453'286> 

i~  -437.957> 

T"  -423»'47> 

-p  .408,838, 

-j-  .395,012, 

"P  -381,654, 

-h  -368,748, 

1-  -35|>>27.8 

= 

-j-  5.015,962, 

-j-  4.8465341, 

4-  4338,225, 

4"  4-r9''520, 

=  18.3012,048;  and  cofiiequdlrtiy  the  value  of  an  annuity  of. one  pound 
a  year  for  30  years  certain,  when  the  intereft  of  money  is  3-5  per  cent,  is 
— /i  x  18.392,048,  cr  £18.392,048,  or  18/.  ys.   io</.i.     QJLI. 
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A    computation    of  the  fame   annuity  for    30  years    by   means   of  the 
expreffion    £1   x 


r — i 


T»  x  r — 1» 


L XXXIV".     Here  r  is  =  1.035;    a"d   confequently  —  is   ==       r        = 


t-Q^B 


.966,184;  and—  is   =  _L_  =  .356,278  ;  and  r — 1    is  =.075  =  — li 
r"  rio  innr 


IOOO  ; 


J  I  I  IOOO  r.  n  1  I 

and  is  — ix  ,   =  28.571,428;     and    or 

r~  *  35  35  r»xr — n 


IOOO 


!_  x  _[_,  is  =  .356,278   x  I££°  =  356.278  =  Therefore 

r»       r— 1  35  25 

— =  is  =  28.571,42  — 10.179,37  =18.392,05.    Therefore 

r — 1       r-i  x  r — 1 

the  value  of  die  propofed  annuity  of  one  pound  per  annum  for  30  years* 
when  the  incereft  of  money  is  3  \  per  cent,  is  £1  x  18.392,05,  or. 
£18.392,05,  or  iS/.  ys.   icd.|,  as  before.     Q^E  I. 

LXXXV.  Note.  A  table  of  the  values  of  annuities  of  this  kind,, 
{hewing  the  prefent  value  of  an  annuity  of  one  pound  a  year  for  any  num- 
ber of  years  certain,  not  exceeding  90  years,  when  the  interelt  of  money 
is  at  5,  4,  and  3,  per  cent,  has  been  given  us  by  the  late  learned  Mr. 
Thomas  Simpfon,  of  Woolwich,  in  the  114th  and  115th  pages  of  his 
comprehenfive  litde  treadle,  called,  "  The  doffrine  of  annuities  and  reverfions, 
csV."  in  fmall  octavo,  which  was  publilhed  in  the  year  1742.  And  another 
table  of  the  fame  kind  had  been  publilhed  before  by  Mr.  John  Smart  in 
the  year  1726  in  his  very  ufeful  work  above-mentioned  in  Art.  25,  intitled 
"  Tables  of  Intereft,  &v."  This  latter  table  is  computed  to  eight  places  of 
decimal  fractions ;  and  for  the  twelve  different  rates  of  intereft  mentioned 
above  in  Art.  24,  to  wit,  2  per  cent.  i\  per  cent.  3  percent.  3!  percent. 
4  per  cent.  \\  per  cent.  5  per  cent.  6  per  cent.  7  per  cent.  8  per  cent. 
9  per  cent,  and  10  per  cent,  and  for  every  number  of  years,  and  even 
half-years,  in  the  fpace  of  an  hundred  years.  So  that  nothing  can  be 
expected,  or  need  be  defired,  more  compkatly  convenient  for  the  purpofe. 
of  eflimating  the  values  of  annuities  for  terms  of  years  certain,  than  this 
table.  It  is  Mr.  Smart's  fourth  table  of  compound  intereft,  pages  76,  yy, 
78,  79,  80,  81,  82,  83,  of  his  valuable  book  above-mentioned. 

AJlmt 
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A  Jhort  expre[jion  of  the  value  of  an  annuity  of  one  pound  per  annum 
for  a  given  number  of  years,  depending  on  the  continuance  of  one  lije 
of  a  given  age,  the  rate  of  the  interefl  of  money  being  alfo  given. 

LXXXVI.  Let  r  be,  as,  before,  the  lum  of  one  pound  together  with 
its  interelt  for  one  year  according  to  the  given  rate  of  intereft.  And  let 
N  be  the  number  of  years  in  the  age  of  the  perfon  on  whofe  life  the  annuity 
is  to  depend,  and  E  be  the  greateft  number  of  years  through  which  it  is 
iuppofed  to  be  poffible  for  human  life  to  be  extended,  according  to  the 
table  of  the  probabilities  of  the  duration  of  human  life  adopted  for  the 
calculation;  which  number  is  in  Monfieur  de  Parcieux's  table  94.  years. 
Then  will  E —  N  be  the  greateft  number  of  years  through  which,  accord- 
ing to  fuch  fuppofuion,  it  is  poffible  that  the  life  of  the  annuitant  of  the 
given  age  of  iV"  years  can  be  extended.  Let  n  be  any  number  of  years  not 
greater  than  E  —  N  years.  And  let  the  annuity  of  one  pound  per  annum 
be  granted  for  the  term  of  n  years,  provided  the  laid  annuitant  of  the  age 
of  N  years  fhall  fo  long  live,  but  otherwile  to  ceafe  at  his  death.  Let  P 
be  the  number  of  peribns  of  the  faid  age  of  N  years  reprefented  to  be  all 
living  at  the  fame  time  in  Monfieur  de  Parcieux's  table  of  the  probabilities 
of  the  duration  of  human  life,  or  in  fuch  other  table  of  thefe  probabilities 
as  is  thought  proper  by  the  calculator  to  be  adopted  as  the  ground  of  his 
calculation.  And  let  P"  be  the  number  of  perions  reprefented  in  the  faid 
table  to  be  living  at  the  age  of  N-\~  1  years;  and  Pl '  the  number  living 
at  the  age  of  N-\~2  years;  and  P'11  the  number  living  at  the  age  of 
jV-f-3  years;  and  Pfv,  Pv,  pvi,  pvn,  pvm,  pix,  pXj  &c,  tne  numbers 
living  at  the  feveral  following  ages  of  N-+-4.  years,  JV-f-  5  years,  JV-f-  6 
years,  N-t-j  years,  iV-j-  8  years,  A7"-}- 9  years,  N~f  10  years,  &c. 
refpeclively. 

Then  will  the  preient  value  of  an  annuity  of  one  pound  a  year  for  the 
fpace  of  »  years,  in  cafe  the  faid  life  of  N  years  fhall  fo  long  continue,  be 

;      C  P1      P11      P1" 

equal  to  the  following  expreffion,  to  wit,   1    x   the  feries  n~  +TTT   +p-7" 

Piv  pv  pvi  pvu 

_i_  . — -   j j j +&c.  continued  to  »  terms,  or  to  the  term 

Pr*        Pr5         Pr  Pr7 

£ 

Pn  1  P '  P '  *  p  1  1  1  pi  v 

L—  i  or  to  the  expreffion  —  x  the  feries    —     _i j j 

Pr"  P  r       T  rx        T    r3         T   r4 

pv         pvi         pvi  I  ,  P» 

1  . 4- — -    j +&c.  continued  to  n   terms,  or  to  the  term    — . 

~  ;■>      r  r6  r7  r» 

This  is  evident  from  Problem  2,  and  its  fecond  corollary,  Art.  26,  27,  28, 

29,  3'»   Pages  245   25->  a6>  27>  28- 

LXXXVII.     If 
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LXXXVII.  If  «  years  is  the  greateft  number  of  years  through  which 
ic  is  pofiible  (according  to  the  table  of  probabilities  of  the  duration  of 
human  Jife  adopted  in  the  calculation,)    for  the  given  life  of  N  years  to  be 

£ 

extended,  the  laid  expreffion    —  x  the  ieries 1   — -    _U-_ .1 

P  r     ~    rz      '       ?■'         '    r* 

Pv           Pvi          />vn     ,  ■  ,  P» 

J 4-— —  H -+-&C.  continued  to  »   terms,  or  to  tlie  term  _j 

will  be  the  value  of  an  annuity  of  one  pounder  annum  for  the  whole  life 
of  a  perfon  of  N  years  of  age :  but,  if  n  is  lefs  than  the  laid  complement 
of  N  years  to  the  utmoft  duration  of  human  life,  the  faid  expreffion  will  be 
lefs  than  the  value  of  an  annuity  of  one  pound  per  annum  for  the  whole  life 
of  a  perfon  of  the  age  of  N  years,  and  will  be  the  value  of  an  immediate, 
but  imperfect,  life-annuity  during  »  years  of  the  life  of  a  perfon  of  that 
age.     This  is  evident  from  Art.  31,  32,  33,   pages  28,  29,  30,  31,  32. 

An  example  of  the  computation  of  the  value  of  an  immediate  and  com- 
pleat  life-annuity  of  one  pound  per  annum  for  the  whole  life  of  a 
perfon  of  a  given  age,  by  means  of  the  foregoing  expreffion. 

LXXXVIII.  Let  it  be  required  to  find  the  value  of  an  annuity  of 
one  pound  per  annum  for  the  life  of  a  man  of  fourfcore  years  of  ao-e, 
according  to  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the 
duration  of  human  life,  and  upon  a  fuppofition  that  the  intereft  of  money 
is  3  per  cent. 

Here  n,  or  the  number  of  years  through  which  the  annuity  is  to  con- 
tinue, in  cafe  the  life  of  fourfcore  years  of  age  fhall  laft  fo  long,  is  the 
greateft  poffible  number  of  years  through  which,  according  to  Monfieur 
de  Parcieux's   table,  a  life  of  fourfcore  years  of  age  can    be  extended, 

that  is,  94 — 80  years,  or  14  years.  Therefore  the  feries  —  _4 1  L 

r       '     rx       '      r3 

Piv           Pv           pvi           pvu  ... 

jl -4 •   -L— | -  -j —  ir&c.  in  the  foregoing  expreffion  muft  be 

continued  to  14  terms  •,   which  may  be  computed  as  follows, 

P  is  =  nS,    P'  =  ioi,    P"=85,    P"*  =  7i,    P"  =  59,    Pv  =  48, 

Pvi  — 38,   Pvn=:2Q,  Pvin=22,   P<x=l6,   PX=II,   Pxi  =  7,    p.vn=4) 

pxm  — 2,  and  Pxiv—  1.      And  r  is  =  1.03,   and  -i    =    _ —  =  .9708, 

r  1.03 

O  and 
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and  i- =  .9425,  -L  =  .9151,  i-  =  .8884,  Ld:$6k6,  -L  =  .8374, 
I  =  .8x30,  ^  =  .7894,  -^  =  -7664,  i_=.744o,  i-i  =  .7«4, 
—  ==  .7013,    — —  =  .6809,    and  — -  =  .661 1.     Therefore  the  expreffion 


P'  P1'  pi  ii  (    p,v         (    pv  pv,  pyu 


—  X  the  ienes —     _l_ —      _l -J +  — 

P  r        ~-  rx  '       r3  r*  rs 

Pvm         pix          px         pxi        Pxsi        Pxiu       pxiv  . 

-4-.: +  _     -J-—    _U— —  4-- -4-- 4-- ■    will  be  equal  to 

I  7.8  I      }.9  I     7.10      ~y.i  «  *      r>»  '      7.13        ~    fM  » 

X  the  feries  101  x.9708     +  S5X  .9425    -+-71X.9151    +  59 x. 8884 

lib 

-f-48x.8626    -J-38X.8374    -J-29X.S130    -J-22X.7894    -{-16X.7664 

-J-  1 1  x  .7440    -{-7  x. 7224      -J- 4  x. 7013     -j- 2  x  .6S09       ~\-   ix. 661 1 
£ 

— X  the  feries  98.0508      -4-  80.1125       -f-   65.0721       +   52.4156 

1 18 

-j-  41.4048   +  31.8212   ~f-  23.5770   +  17.3668  -\-    12.2624 
-jr  8.1840    -+-  5.0568     -{-2.8052     ~f-  1. 3618    -{-  .6611 

I  £         ,,  ^  n  1  c  7  r        £  £  £'■<>■ 


__~     ^  44O.I52I  __J 
Il8 


440.1521  -  1   x       __„-    -  =  1  x  3.7301  =  3.7301  =  3,  14,  7-|, 


Confequently  the  value  of  an  annuity  of  one  pound  per  annum  for  the 
whole  life  of  a  man  of  fourfcore  years  of  age,  according  to  Monfieur  de 
Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life,  and 
when  the  intereft  of  money  is  3  per  cent,  is  3/.    14J.   -jd.\.     QJL  L 


An  example  of  the  computation  of  the  value  of  an  immediate,  but  im- 
perfedl,  life-annuity,  depending  on  the  life  of  a  perjon  of  a  given 
age,  by  means  of  the  fame  exprefjion. 

LXXXIX.  Let  it  be  required  to  find  the  value  of  an  annuity  of  one 
pound  per  annum  for  the  firlt  five  years  of  the  life  of  a  man  of  fourfcore 
years  of  age,  according  to  the  fame  table  of  the  probabilities  of  the 
duration  or  human  life  and  the  fame  rate  of  intereit  as  before. 

For 
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For  this  purpofe  we  need  only  take  the  firft  five  terms  of  the  foregoing 

p,  p-i  p.  II  Piv 

feries  —    -4 H 7—    -4- -f-ccc.   and   multiply  their  fum   into 

£ 

the  fraction  —  J   and  the  product  will  be  the  value  of  the  propofed  annuity. 

Thefe  terms  are  101  x.9708     -f  S5X.9425    — f-  7 1  x  .9 t 5 r     +  59X.8884 
-{-48X.8626,    which   are  equal   to    98.0508      +80.1125     -[-65,0721 
-j- 52.4156    -\-  41.4048  ~  337-055$  ;   which,  being  multiplied  into  the 
£  £ 

fraction  ~i   or  _i->  is  =  £1   x  3  37 -°  55      =  £,  x  2.8564    =  £2.8564 
P  i 18  118 

=  2/.  17s.  \d.\.  Therefore  the  value  of  an  annuity  of  one  pound  per 
annum  for  the  firft  five  years  of  the  life  of  a  man  of  fourfcore  years  of  age, 
according  to  the  foregoing  fuppofitions  of  the  duration  of  human  life  and 
the  intereft  of  money,  is  2/.   17J.   \d.\.      QJi  I. 


XC.  And,  if  the  annuity  to  be  purchafed  is  to  be  a  remote  one,  or  to 
be  paid  at  the  diftance  of  more  than  one  year,  a  fhort  expreflion  of  its  value, 
fimilar  to  the  foregoing  expreffions,  may  be  found  as  follows. 

A  fiort  and  general  cxprejjion  of  the  value  of  a  remote  annuity  of  one 
pound  per  annum  for  a  given  number  of  years,  depending  on  a  life 
of  a  given  age,  when  the  inter  ef  of  money  is  alfo  given. 

Let  r  be,  as  before,  the  value  of  one  pound  together  with  its  interefh 
for  a  year  at  the  given  rate  of  the  intereft  of  money.  And  let  m  be  the 
number  of  years  at  the  end  of  which  the  annuity  is  to  commence,  ib  that 
the  firft  payment  of  it  fhall  be  made  at  the  end  of  m-\-i  years.  And  let 
N  be  the  number  of  years  in  the  age  of  the  purchafer  of  the  annuity  at 
the  time  of  purchafing  it;  and  let  E,  as  before,  be  the  whole  number  of 
years  through  which  it  is  pofiible,  according  to  the  table  of  probabilities 
adopted  in  the  calculation,  for  human  life  to  be  extended  -,  which  in 
Monfieurde  Parcieux's  table  is  94  years.  Then  will  N-j-m  be  the  number 
of  years  in  the  age  of  the  faid  purchafer  at  the  time  of  the  commencement 
of  the  faid  annuity,  and  N-\-m-\-  1  the  number  of  years  in  his  age  at  the 
time   when   the  firft  payment  of  the  faid  annuity  will   become  due ;  and 

E — \N-\-m,  or  E — N — in,  will  be  the  greatefl  pofiible  number  of  years 
through  which  the  life  of  the  faid  purchafer  can  be  extended  after  he  fhall 
have  attained  the  age  of  N~\-m  years  and  the  annuity  fhall  have  commenced. 
Let  n  be  any  number  of  years  not  greater  than  E  —  N — m-,    and  let  P>»-{~* 

O  2  denote 
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denote  the  number  of  perfons  of  the  age  of  N-\-m-\-i  years  reprefented, 
in  the  table  of  probabilities  of  life  adopted  in  the  calculation,  to  be  all 
living  at  the  fame  time-,  and  P«+u  the  number  of  perfons  reprefented  in 
the  laid  table  to  be  living  at  the  age  of  N'-\-m~\-2  years;  and  Pa+m  the 
number  of  perfons  reprefented  to  be  living  at  the  age  of  N-\-m  f-j  years  ; 
and  P'»+iV  the  number  of  perfons  living  at  the  age  of  iV-{-;«-f-4  years; 
and  P't-^y  the  number  of  perfons  living  at  the  age  of  jV-j-w-j-5  years; 
and  fo  on  for  all  the  following  ages  in  the  table. 

Then  will  the  value  of  an  annuity  of  one  pound  per  annum  to  commence 
at  the  diftance  of  m  years,  (fo  that  the  firft  payment  of  it  Qiall  be  made  at 
the  end  of  m-j-i  years,)  and  to  continue  during  n  years,  provided  a  perfon 
aged  N  years  at  the  time  of  the  purchafe  fhall  fo  long  live,  but  to  ce-afe  as 
loon  as  iuch  perfon  fhall  be  dead,  be  equal  to  the  following  expreffion,  to  wit, 
£ 

I  ,       r    ■        P'"+l  Pzs-4-li  p»i-\-ui  P>n-\-iv  p.-n-i-v  pm4-\i 

—  x  the  fenes  — —   _i l 1  _i_ l.  . . 

p  rm-\-l       I      ym-^-z        >       r'"-\-5        "^   rOT~f"4  rm~\~S      '      r«-f-6 

p.yi-Uv  11  p»i-^-n 

1 ! -4-&C  continued  to  ;;  terms,  or  to  the  term  .       This    is 

evident  from  Art.  36  and  37,    pages  n,  34. 

An  example  of  the  computation  of  the  value  of  a  remote  annuity, 
depending  upon  a  life  of  a  given  age,  by  means  of  the  foregoing 
expreffion. 

XCI.  Let  it  be  required  to  find  the  value  of  an  annuity  of  one  pound 
per  annum  for  the  life  of'  a  perfon  of  fourfcore  years  of  age,  but  which  fhall 
not  commence  till  five  years  after  the  purchafe  of  it,  fo  that  the  firft  pay- 
ment of  it  fhall  be  made  to  the  faid  perfon  of  fourfcore  years  of  age  at  the 
end  of  fix  years,  cr  when  he  fhall  be  fourfcore  and  fix  years  of  age,  if  he 
fhall  be  then  living,  and  which  fhall  continue  during  the  whole  remainder 
of  the  life  of  the  faid  purchafer;  the  intereft  of  money  being  3  per  cent, 
(as  in  the  laft  example,)  and  the  probabilities  of  the  duration  of  human  life 
fueh  as  they  are  reprefented  to  be  in  Monfieur  de  Parcieux's  table. 

Here  N,  or  the  number  of  years  in  the  age  of  the  purchafer  of  the 
annuity,  is  80;  and  m,  the  number  of  years  before  the  annuity  is  to  com- 
mence, is  5;  and  conlequently  N-\-m^  or  the  number  of  years  in  the  age 
of  the  annuitant  at  the  time  the  annuity  is  to  commence,  is  85.  E,  the 
greateft  number  of  years  through  which  human  life  can  be  extended,  is, 
according  to  Monfieur  de  Parcieux's  table  of  probabilities,  94  years  ;  and 
confequently  £  —  jV — w,  or  the  greateft  number  of  years  through  which  it 

is 
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is  poflible  that  the  life  of  the  propofed  annuitant  can  be  extended  after  the 
annuity  (hall  have  commenced,  is  94  —  80  —  5,  or  94 —  85,  or  9,  years. 
And,  «,  or  the  number  of  years  during  which  it  is  poflible  the  annuity  may 
continue,  will  confequently  be  equal  to  9  years,  becaufe  the  annuity, 
when  once  it  has  taken  place,  is  luppofed  to  continue  during  the  whole 
remaining    part    of    the   annuitant's    life  ;     and    confequently     the  ferics 

Pm-X-\  Pm4-il  Pm\-l\i  Pmi-w  Pm4-v       ,     „ 

r   r     4-  — - U  -f-  4-^—^-    +&C    will  confift   of 

ym-^-1        I      ym\-z        1        VmJcl  ?v/'"f"4  rCT-f"5 

nine  terms.     Thefe  terms  may  be  computed  as  follows. 

Since  m  is  =  5,  we  fhall  have  m  -f-  1  —  vi,  and  m-\-  n  as  vn,  and 
?n  -j-  in  =  viii,  and  m-\-  iv  =  ix,  and  ?«-{"  v  =  x,  and  m  -\-  vi  =  xi, 
and  m  -j-  vn  =  xii,  and  m  -\-  vm  =s  xiu,  and  w»~|-*  ix  =  xiv  ;  and,  in 
like  manner,  m-\-  1  =  6,  and?«-{-2  =  7»  and  w-f- 3  =  8,  and»z-f~4  =  9> 
and  w+5  =  10,    and  »«-j-6  =  1 1,     and?#  +  7— 12,     and  m  -4-8  =  13, 

andw  +  g  =  14.       1  hererore  the  ienes    4.  J 

j-ot-J"1  7-/^4-2  ?*,;j4-3 

P/h-}-iV  p.'«4-v  P«4-vi  pm-\-\  11  p«-f-vin  Pm-^-ix. 

_  PVI  Pv'n  pvm  pix  px  pxi  pxn  pxin 

j-6      4"    r7       ~T~     ?-»       "T"  "77     "TyTTo     T"  ri  1       T  ;•■  *       ~r  j-i  3 

pxiv 
+  7TT- 

But  r  is,  as  before,  =  1.03  •,  and  confequently  —  is  =  =.9708, 

r  1.03 

d  —  is  =  .8374,  and  —  is  =  .8130,    and  _  is  =  .7894,   and  —  is  = 


an 


.7664,    and  —  is  =  .744°>  and     —  is  =  .7224,   and    -_  is   =    .7013, 

and    —  is  =  .6S09,    and   J—  is  =  .6611.      And  P  is  =118,    and  Pvi 

=  38,    and  Pvu  =  29,    and  Pvm  =  22,    and  Pix  =  16,    andPx  =  n, 
and  Pxi  =  7,    and  P*n  =  4,    and  ?«»  =  2,    and  Pxiv  =  I#     Therefore 

,                  ~         1           ■      r    -       Pvi           pvn          Pvm          pix            Px          Pxi 
the  expreffion  —  x  the  feries  1 .    j_ 4.  4.  - 4.- 


Pxa  Pxm  pxiv    . 

-77T  -~TT  —  1Se(*Ual   t0     7777     :    the   feneS   38  x  .8374 

-{-29X  ,8130 
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-J-29X.8130     4~22x-7894     ~i-  1 6  x  .7664.     -f- 1 1  x. 74,10     +  7x7224 

£ 

4-4X.7013       -j"  2X  -6809       -]-ix.66n   =  x    the  feries  31.8212 

1  1  8 

-{-23.5770     -f- 17.3668     ~{- 12.2624     4-8.1840    4-5.0568    4~2-Sc52 

4-1.3618     4-  -66 11= x   1030063  =/i   x  .  L^'  <— ?  —  / 1  x.87 i6 

13  1  ij8  3    y  0  ii8  a,         /J 

=  ^-8/36  =  17J.  5^-i-  Therefore  1 7 j.  5^.  i  is  the  value  of  an  annuity 
of  one  pound  per  annum  for  the  life  of  a  man  of  fourfcore  years  of  age, 
to  commence  at  the  diftance  of  five  years,  or  when  he  mall  be  fourfcore 
and  five  years  old,  io  that  the  firft  payment  of  it  fhall  be  made  to  him 
when  he  fhall  be  86  years  old,  according  to  Monfieur  de  Parcieux's  table  of 
the  probabilities  of  life  and  when  the  intereft  of  money  is  3  per  cent.    QJi  I. 

XCII.  N.  B.  This  value  of  this  annuity  is  a  little  greater  than  that 
which  is  found  for  it  above  in  Art.  37,  page  34,  which  is  17s.  $d*\. 
The  reafon  of  the  difference  is  a  fmall  miftake  which  I  have  difcovered  to 
have  been  made  in  one  of  the  arithmetical  operations  in  Art.  32,  page  30. 
The  quotient  of  the  divifion  of  31.8212  by  118  is  there  made  to  be  .2612, 
whereas  it  ought  to  be  .2696,  which  is  greater  than  .2612  by  .0084. 
This  difference  .0084,  being  added  to  the  number  ,8650  in  Art.  37, 
page  34,  will  make  it  equal  to  .8734,  which  agrees  in  its  three  highelt 
figures  with  the  number  .8736,  juft  now  found  for  the  value  of  this  annuity. 
The  difcovery  of  this  miftake,  if  1  had  made  it  fooner,  would  have  pre- 
vented the  infertion  of  the  note  at  the  end  of  Art.  33,  page  32,  which 
now  appears  to  be  ill-grounded. 


XCIU.  The  examples  that  have  been  given,  in  the  feveral  foregoing 
articles,  of  the  computation  of  the  values  of  life-annuities,  both  immediate 
and  remote,  are  the  fame  which  were  given  above  in  the  feveral  articles 
that  come  after  the  folution  of  Problem  11.  The  reafon  of  repeating  them 
in  this  place  was  that  they  might  ferve  to  illuftrate  the  fhort  and  general 
expreffions  of  thofe  values  which  have  been  let  forth  in  this  latter  part  of 
the  prcfent  trad,  and  might  thereby  enable  the  reader,  if  he  chofe  it,  to 
become  more  familiarly  acquainted  with  the  practice  of  computing  the 
values  of  life-annuities  by  means  of  thofe  expreffions.  With  the  fame  view 
I  ftull  here  fubjoin  another  example  of  the  computation  of  the  values  of 
life-annuities  by  means  of  thofe  general  expreffions,  and  fhall  chufe  for  that 
puipole  a  younger  life  than  thofe  in  the  foregoing  examples.  This  will 
occafion  a  long  and  tedious  calculation,  which  would,  I  thought,  have  too 
much  interrupted  the  chairi  of  the  reaforiings   ufed  in   Problem  1  1   and  its 

corollaries, 
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corollaries,  which  are  intended  to  explain  the  theory,  or  the  grounds  and 
reafons,  of  thefe  computations ;  but  in  this  part  of  the  work,  which  is 
intended  to  illuftrate  the  practice  of  thefe  computations,  I  conceive  that 
the  exhibition  of  fuch  a  calculation  may  be  of  ufe. 


A  calculation  of  the  value  of  an  annuity  of  one  found  Jlerling  for  the 
life  of  a  per  fan  of  i  o  years  of  age  ;  upon  a  fuppojition  that  the  inter  efl 
of  money  is  3  and  an  half  per  cent,  and  that  the  probabilities  of  the 
duration  of  human  Ufe  are  fuch  as  they  are  reprefented  to  be  in  Monfeur 
de  Parcieuxs  table. 


XCIV.  The  number  of  perfons  of  the  age  of  10  years,  reprefented  in 
Monfieur  de  Parcieux's  table  to  be  all  living  at  the  fame  time,  is  880 ;  that 
is,  according  to  the  notation  of  Art.  86,  P  is  =  880.  And  it  appears  by 
the  fame  table  that  the  number  living  at  1 1  years  of  age  is  872,  and  the 
number  living  at  12  years  of  age  is  866,  and  thofe  living  at  13,  14,  15, 
and  all  the  following  years  of  age  up  to  94  years,  are  860,  854,  S48,  842, 
S35,  828,  821,  814,  806,  798,  790,  782,  774,  766,  758,  750,  742, 
734,  726,  718,  710,  702,  694,  686,  678,  671,  664,  657,  650,  643, 
636,  629,  622,  615,  607,  599,  59c,  581,  571,  560,  549,  5-;S,  526, 
514,  50  >,  489,  476,  463,  450,  437,  423,  409,  395,  380,  364,  347, 
329,  31c,  291,  271,  251,  231,  211,  192,  173,  154,  136,  11b,  101, 
<>5>  71'  59->  4*>\  38,  29,  22,  16,  11,  7,  4,  2,  and  1  ;  that  is,  according 
to  the  notation  of  Art.  86,  P'  is  =  872,  and  P"  is  =  866,  and  P'  ' ', 
Plv,  Pv,  &c.  are  equal  to  860,  854,  848,  and  the  other  numbers  juft 
now  mentioned,  refpectively. 

And  it  appears  by  Mr.  Smart's  fecond  table  of  Compound  Intereft, 
pages  60 — 67,  that,  when  the  intereft  of  money  is  3^  per  cent,  r  is  =  1.035, 

and  —  ~  - — —  =  .96618,    and  —  =  -93351-,    and  —    ==  .90194,    and 
r        1-035  rz  r3 

~  =.87144,    and  -L  =.84197,    and-*.   =.81350,    and  J.  =.78599, 
and  ±  =  .75941,    and -L  =  .73373,    and  -L  =  .70891,    and    —  = 
.68494,    and  —  =.66178,    and  —   =.63940,    and     JL    =    .61778, 
and  fTj  =  -596s9>    and  r-k  =  -5767°>    and    ~    =  .55720,    and    J_ 
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=  .53836,  and  -L  =.52015,  and  -L  =  .50256,  and—  =.48557. 
and  4t  =.46915.  and  -L  =.45328,  and  J-  =  -43795.  and  ~ 
=  .42314,  and  -L.  =  .40883,  and  -L  =.39501,  and  JL  =  -38165, 
and  -I7  =  -36874.  and  J~  =  .35627,  and  -1  =  .34423.  and  ~ 
=  .33258,  and  -L  =.32134,  and  _L  =.31047,  and  J-  =  .29997, 
and   -JL-  =  .28983,    and    i-  =  .28003,   and  -L  =  .27056,    and     I~ 

=  .26141,    and—  =.25257,    and  4r  = -24403.    and  -tt  ~ -23577. 

and  —  =  22780,  and  —   =  .22010,  and  —,   =  .21265,  and  -_ 
r* j     '       y+4  r*5  r4S 

=  .20546,  and—  =.19851,  and  — -  =.19180,  and  —  =  .18532, 
and  -1-  =  .17905,  and  _L  =  .17299,  and  _L  =  .16714,  and  -L 
=  .16149,  and -L.  =  .15603,  and  —  =.15075,  and  —  =.14566, 

and  -L  =  •"4073.  and  —t   =='-f3597»  and  ^9  =  -^^  and  ^ 
=  .12693,  and  -^  =.12264,  and  -77  =.11849,  and  — 3  =  .11448, 
and  —  =  11061,  and  -L  =  .10687,  and  —  =  .10326,  and  _. 
=  .09976,  and  -L  =  .0963  9,  and  ■£-  =.09313,  and  JL  =  .08998, 
and  —  —  .08604,  and  —  =  .08400,  and  —  =.08116,  and  — 

„7I  "  T1  %  T1   *  y-74 

=  .07841,    and-L  =.07576,    and  JL  =.07320,    and  -L  =.07072, 

and    I,  =  .06833,    and  -L  =  .06602,     and  ~  ss  .06379,  and  -L 

=  .06163, 


n  r  b  •  A  w 

JN    U    1    1    1  E   5 

105 

r 

[,   =-05955^    and 

Jt  =  -°5753>    ai 
r 

»d  ?4t  -  '°5559. 

£ 

T                                       P'                 P '  ' 

Therefore  the  exprefFbn  —  x  the  feries    . —      _u  — — 

P'  '  '               />iv 

j —       < 

^ 

r        '     r 

1       r!          1     r4 

Pv         pvi 

P^"         !      „                      P 
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-h&c.  to   _ 
r7 

is  in  this  caie   equal  to 
r3+                                      M              8S0 

x    the     feries     872  x. 96618          -}-    866  x  .93351 

4*  860  x .90194 

-f-  854X. 87144 

~f-  848  x. 84 1 97 

4"  84.2  x  ,S:  3  co 

4"  835x-78599 

-j-  828  x. 75941 

4"  821  x. 73373 

4~  814  x  .70891 

4"  806 x .68494 

4~  798  x  .66178 

-4-  790  x  .63940 

4^  782  x  .61778 

4"  774x-59689 

4-  766 x. 57670 

4"  758x-5572o 

4"  75°*- 53836 

4-  742X. 52015 

4"  734X  .50256 

4"  726x. 48557 

4-  718  x  .46915 

4~  710  x  .45328 

•+■   702  x. 43795 

-4-  694X. 42314 

4-  686x  40883 

4-  678  x  .39501 

-j-  671  x  .38165 

-j-  664x. 36874 

4-  657 x. 25627 

4-  650  x. 34423 

+  643X-3J25« 

-4-  636X. 32134 

4"  629  x  .31047 

4-  622  x  .29997 

-4-  615  x  .28983 

4~  607  x  .28003 

4*  599 x  .27056 

4~  590  x  .26141 

-j-  581  x. 25257 

+  571  x .24403 

4-  560X.Z2HJ 

4-  549  x  .22780 

-j-  538  X. 22010 

4-  526X. 21265 

4~  514  x  .20546 

4"  502 x. 19851 

-|-  489  x.i 9 1 80 

-7-  476X. 18532 

4-  463  x. 17905 

4-  450X.  17299 

"t*  4-37x-l67H 

-f.  423X. 16149 

-j-  409  x  .15603 

4"  395x-'5075 

►J-  3S0X.  14566 

-\-  364x -14073 

-f-  347*-i3597 

4-  329X.  13137 

-f-  310X  .12693 

-|-  291  x  .12264 

4~  271  x  .1 1 849 

-|-  251  x.ii4+S 

-4-  231  x  .1 1061 

-f  211  x .10687 

4~  192  x  .10326 

4-  1  73  x  -09976 

■+"  154X.09639 

4"  I36x-093I3 

-j-  118  x. 08998 

4"  JOi  x  .08694 

-|-  85  x  .08400 

4-  71  x  .081x6 

4"   59x-°784I 

4-  48  x  .07576 

+  3^X-°732° 

4~  29  x  07072 

4-  22  x .06833 

4-  16  x  .06602 

4-  11  X.C6379 

4-  7  x  .06163 

4"  4  X. 05955 

4-    2  X  .05753 

+  1  X  -05559 

=     — —     x    the   : 

880 

feries    842.50896 

4-  80S. 41966 

--f-    775-66840 

+    744-20976 

4-    7i3  99°56 

4~  684.96700 

-J-   656.30165 

4-  628.79148 

4-   602.39 '.33 

+    577-05274 

-+-    552.06164 

4-  528.10044 

4-  505.12600 

4-   483.10396 

4""   461.99286 

4"   44i-7522° 

4-  422.35760 

~*""    4'3v7oco 

4-  385-95!3o 

+    368.87904 

4"    352'523§2 

4"   336-s4970 

P 

4-.321.828S0 

ic6 
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32I.S2830 

4- 

307.44:90 

4" 

293.65916 

+ 

^80.45738 

4 

267.S[67S 

1 

256x8715 

4 

244.84336 

_1_ 

1 

234-06939 

•+■ 

223.7495O 

4 

213.S4894 

1 

204.37224 

+ 

I95.28563 

+ 

I86.58134 

4 

1 78.24545 

4 

169.97S21 

•r 

162.0654I. 

1 

154.23190 

4 

146.74317 

+ 

i39-34ii3 

1 

I32.O3I2O 

4 

1  25  06220 

.  ! 
1 

1 18.41380 

1 

111.85390 

4 

IO5.60644 

4 

99.65202 

4" 

93.79020 

'1 . 
1 

88.21232 

4 

82. 9OOI5 

4 

77.S455O 

4" 

-3. 04C1S 

1 

4" 

68.31027 

f 

T 

63.81627 

1 " 

59-5^5 

4 

55-35cSo 

1 

r 

51.22572 

4 

47.18159 

+ 

43-22073 

1 
1 

39-34830 

4 

35.68S24 

4" 

32.IIO79 

+ 

28.73448 

+ 

25-5509i 

+ 

22.54957 

+ 

19.82592 

1 

~T~ 

17.2584S 

4 

14.84406 

1 

1 

12.66568 

1 
"1 

IO  61764 

4 

8  78394 

+ 

7.14002 

1 

5.76236 

1 
1 

4.62619 

+ 

3-63-8 

4 

2.78160 

+ 

2.05088 

4 

I.50326 

4 

1.05632 

4 

.70169 

I 
1 

£ 

.43141 

4 

.230.O 

.1 1506 

1 
i 

■05559     = 

1 

880 

x  1S250.54 

.036 

=  O      x 

1?'. 

150.54036  _ 

O 

x  20.73925 

=  I 

20.73925,  or 

2  c/. 

14s.    cd.±. 

880 

Therefore  the  value  of  an  annuity  of  one  pound  per  annum  for  the  life  of 
a  perfon  of  the  age  of  10  years,  when  the  in te reft  of  money  is  3  \  per 
cent,  is,  according  to  Monfieur  de  Parcieux's  table  of  probabilities, 
2cY.   14J.  9^.4.     Q_E  I. 


XCV.     The  addition  of  the  terms  of  the  foregoing  feries  may  be  per- 
formed as  follows. 

842.50896  552.06164  352.52382  223.74950  139.341 13 

S08. 41966  52.8.10044  336.84970  2138489}.  132.03120 

775.66840  505.12600  321.82880  204.37224  125.06220 

744,20976  4S3. 10396  307.44090  195.28563  118.41380 

713.99056  461.99286  293.65916  186.58134  111.85390 

684.96700  441.75220  280.45738  178.24545  105.60644 

656.30165  422.35760  267.81678  169.97821  99.65202 

628.79148  403.77000  256.08715  162x6544  93.79020 

60239233  385-95'3°  244.84336  154.23190  88.21232 

577-05274  368.87904  234.06939  146.74317  82.90015 

7034.30254  4553-09504   2895.57644  1835.10182  1096.86336 
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77-$*55°  ■   35-68824  8.78094  7°i430254 

73.04018  32.11079  7.14000  4553.09504 

68.31027  28.73448  5  7^>23G  289:5764  + 

63.81627  25.55091  4.62619  1835. 10182 

59.5+625  22  54957  3-6362*  1096.86336 

53-35°^°  19.82592  2.78160  576.88561 

51.22572  17.25848  2.05088  219.84577 

47.18159  14.84406  1.50326  38.8697S 

4322073  12.66568  1.  05632 

39.34830  10.61764  .70169  18250.54035 


576.88561      219.84577       .'23820 

.1 1506 


4JI4I 
23820 

1 1506 
°5559 


38.86978 


XCVI.      It   appears  from    the  foregoing   calculation    that,    when    the  The  real  va- 
intereft  of  money  is  33  per  cent,  an  annuity  for  the  life  of  a  perfon  of  10  l«es  °f  aanui- 
years  of  age  is  worth  near  21  years  purchafe  :   and,  if  the  annuity,  or  rather  ties   ,or  In'es 
m  this   caie  we  fhould  fay,  the  pen/ion,    was  to   be  paid  every  half-year,  than  they're 
inftead  of  every  year,  lo  that  the  firft.  payment  of  it  mould  be  made  at  the  generally 
end  of  half  a  year  after  the  time  of  granting  it,  or  when   the  grantee  is  thought  to  be. 
ten  years  and  a  half"  old,  the  value   of"  it  would  be  greater  than  before  by 
aknoft  one  half  a  year's  payment,  and   confequently  would   be  worth  more 
than    21    years   purchafe.     And,  if  we   were   to  make   the  like  calculation 
upon  a  fuppoiition  that  the  intereftcf  money  was  only  3  per  cent,  we  ihould 
find  that  fuch  an  annuity  would   be  worth  about   23  years   purchafe.     But 
thefe  are  greater  prices  than,  I  believe,  any  life-annuities  have  ever  been 
fold  for. 

XCVII.     It  appears  from  the  operations  in  the  foregoing  calculation,  Of  the  value 

that,   when  the  intereft  of  money  is  3  \  per  cent,   the  value  of  an  annuity  of  an  annuity 

of  one  pound  a  year  for   30  years   depending  on  the  life  of  a  perlon   o.   yr   >Z  ytars 

u       n     11  •  £  f     1       r  -j  -        depending  on 

10  years  of  age,  or  that  ihali  continue  for  ^o  years  in   cafe  the  laid  perlon  the  life  of  a 

fliall  fo  long  live,  but  fhall  ceafe  upon  his  death,  is,  according  to  Monlieur  perfon  of  the 

de  Parcieux's  table  of  probabilities  of  the  duration  of  human  life,  equal  to  aSe    ot"     »o 

r  ye.irs. 

-L    x  the   feries    7034.30254      -j-  4553.09504      +   289557644   = 

o  o  J 

c 

1  o  —    r      \s     14482.07402  r        ^.        r 

_  x    1448297402    =  £1  X      **      ^  =    £1     x    16.45792     = 

1 0 0  000 

P  2  ^16.45792, 
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Of  the  value  £16.45792,  or  16/.  gs.  2d.  And  it  appears  likewife  that  the  value  of  a 
of  a  remote  remote  annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  ten  years  of 

annuity     for  '  r,  ,  '  -  ,    V  1 

the  life  of  a  age'  to  commence  at  the  end  of  30  years,  (or  whereof  the  firit  payment 
perfon  of  the  fhall  be  made  at  the  end  of  31  years,  or  when  the  faid  perfon  Ihall  be 
age  of  10  compleatly4i  years  of  age,)  and  to  continue  during  the  whole  remainder 
years,  to  com-  Qf  j,is  jj£e  will,  (upon  the  fame  fuppofitions  of  the  interelt  of  money 
mence  at  the        ,      ,  ,     t ',■  •  c      \         j         ■  c    <  i-r    n       ,  , 

end    of   "o    an"    tne   probabilities    of    the    duration    of    human    life,)      be  equal    to 

years.  £ 

_— -  X  the  feries  1S35.101S2  -j- 1096.86336  -[-576.SS561  -{-219.84577 

+  3S.S697S  =  JL  X  3.768.4663a  =£1  X3?6^6634  =£lX        s 
Sbo  880 

=  4.28234,  or  4/.  5J.  71/.  i.  Therefore  any  life-annuity  for  the  life  of  a 
perfon  or  10  years  of  age,  to  commence  at  the  diftance  of  30  years,  is 
(upon  the  fuppofitions  here  made,)  worth  about  four  years  and  a  quarter's, 
purchafe. 

Of  the  diflfe-        XCVIII.     The  intereft  that  might  be  made  of  money  by    vefting  it  in 

that  might  be  tne  puhlick  funds  in  January,  1773,  was  fomething  leis  than  3+  per  cent, 

made  of  mo-  For    xoo   pounds  ftock   in  the  coniblidated    3   per   cent,    annuities   might 

ney  by  veiling  then   be  bought  for  87  pounds;    and,   when  it  is  worth  85/.   14s.  3^.|,  or 

it  in  the  pub-  r  r 

lick  funds  in  g^  7142,  or,  when  85.7142  will  purchafe  a  perpetual  annuity  of  3  pounds 

and  1780.  v 

per  annum,  £1;  o  will  purchafe  a  perpetual  annuity    of    _ ,  or  3^ 

85.7142 

pounds,  per  annum.      Therefore,  if  the  Government  had  then  wanted  to 

borrow  a  moderate  fum  of  money  of  the  people,  (as,  for  inftance,  a  million, 

or  two  of  pounds  fterling,)  they  could,  probably,  have  borrowed  it  at  the 

rate  of  3 \  per  cent.     This  therefore  was  at  that  time  the  moft  uleful  rate 

of  interelt,    and   the  fitteft  to   be   attended  to   and    made   the  ground  of 

call ulations  of  the  values  of  annuities  either  for  terms  of  years  or  for  lives.. 

But  now,  in  October,   1780,    £100  ftock  in  the  3    per  cent,  coniblidated 

annuities,  or  a  perpetual   annuity  of  3    pounds  per  annum,  is  worth  only 

about  60  pounds;    and  confequently  £ico,  employed   in   the  purchafe  of 

thofc  annuities,  would   purchafe  a  perpetual  annuity  of  5   pounds  a  year. 

Therefore   5   per  cent,  or,  perhaps,   5I,  or  even  6,  per  cent,    is  now  the 

rate  of  interelt  which  rnoft  deferves  to  be  confidered  in  the  eftimation  of 

Expedience  of  tye  va]ue  0f  annuities,  and  to  be  made  the  foundation  of  our  calculations. 
:i.-.v  mineverai  .  ,  T  ,  ,         r  ,  n.  ,-     . 

differenttables  concerning   them.     In   order   therefore   to   make  proper   eltimates   of   the 

of  life-annui-  values  of  annuities  in   different  periods  of  national  wealth  and  profperity, 

ties  adapted  to  [t  wil]  be  rnoft  convenient  to  have  tables  of  the  values  of  annuities  adapted 

1  tut  rat«6  tQ 

0;  intereft. 
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to  feveral  different  rates  of  intereft  •,  as  we  have  in  Mr.  Smart's  excellent 
book  above-mentioned  for  the  values  of  annuities  for  terms  of  years  at  the 
twelve  different  rates  of  intereft  mentioned  above  in  Art.  24,  page  23, 
to  wir,  2,  2|,  3,  3-j,  4,  4^,  5,  6,  7,  8,  9,  and  10,  per  cent.  And 
accordingly  I  fhall  inlert  in  the  following  part  of  this  work  the  like  tables 
for  annuities  for  fingle  lives  of  all  ages  from  3  years  to  93  years,  at  the 
fame  twelve  different  rates  of  int-  reft  and  according  to  Monfieur  de 
Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life  ;  which 
have  all  been  faithfully  calculated,  under  the  infpecfion  and  direction  of 
the  learned  and  worthy  Dr  Price  above-mentioned,  upon  the  principles 
that  have  been  above  explained. 


XCIX.  In  perufing  the  foregoing  calculation  of  the  value  of  an  annuity 
for  the  life  of  a  perfon  of  10  years  of  age,  in  Art.  94,  the  reader  will,  1 
doubt  not,  have  entertained  a  high  idea  of  the  difficulty  of  compofing  a 
whole  table  of  the  values  of  life-annuities  for  every  year  of  human  life  as 
far  as  g^  years,  if  the  fame  method  is  to  be  taken  for  the  computation  of 
every  one  of  thofe  values  as  is  there  purfued  for  that  of  an  annuity  for  a  life 
of  the  age  of  ten  years,  He  will  therefore,  probably,  be  glad  to  be  in- 
formed that  the  repetition  of  this  laborious  procefs  for  every  year  of  human 
life  is  not  neceflary,  but  that  the  value  of  an  annuity  for  a  life  of  any  age 
may  be  deduced  from  the  value  of  an  annuity  tor  a  life  that  is  one  year 
older  by  a  very  iliort  and  eafy  procefs,  infomuch  that  a  whole  table  of  the 
values  of  life-annuities  for  every  year  of  human  life  may  be  computed  with 
very  little  more  labour  than  has  been  employed  above,  in  Art.  94,  in  com- 
puting the  value  of  only  that  one  annuity  for  the  life  of  a  perfon  of  ten 
years  of  age.  The  method  of  doing  this  was  communicated  to  me  by  the 
learned  Dr.  Price  above-mentioned,  and  may  be  explained  as  follows. 


A  Jbort  and  eafy  method  of  deducing  from  the  value  of  an  annuity  of  one 
pound  for  any  given  life  the  value  of  a  like  annuity  for  a  life  one 
year  younger  than  the  former. 

C.  We  have  feen  in  Art.  94  that,  if  the  intereft  of  money  be  3!  per  An  explana- 
cent.  and  the  probabilities  of  the  duration  of  human  life  fuch  as  they  are  tionofthefaid 
reprefented  in  Monfieur  de  Parcieux's  table,  the  value  of  an  annuity  of  met]l0^  :n  the 
one  pound  for  the  life  of  a  perfon  of  10  years  of  age  is  £20.73925,  or  ticular  exaroT 
20/.  14.J.  gd.^.  Now  from  this  value  we  may  derive  that  of  a  like  annuity  pie,  or  age  of 
of  one  pound  for  the  life  of  a  perfon  of  the  age  of  9  years  in  the  following  human  life, 
manner. 

CL    In 
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CI.  In  Monfieur  de  Parcieux's  table  of  probabilities  there  are  S9D 
perions  reprefcnted  to  be  living  at  the  age  of  9  years  Now  let  us  fuppofe 
that  a  man  were  to  make  890  grants  of  annuities,  of  one  pound  a  yeas 
each,  to  all  thefe  890  perfons  of  the  age  of  9  years,  for  their  refpedtive 
lives.  And  let  the  payments  which  the  laid  grantor  would  thereby  oblige 
himfelf  to  make  to  the  fald  grantees  be  divided  into  the  two  following 
parts,  or  claffes,  to  wit,  firft,  the  payments  he  is  to  make  at  the  end  of  the 
firft  year  to  fuch  of  the  890  grantees  as  mall  be  then  alive,  and,  fecond  ly, 
all  the  other  payments  which  he  will  be  obliged  to  make  to  fuch  of  them 
as  fhall  furvive  beyond  the  faid  firft  year,  and  which  will  become  due  at  the 
ends  of  the  fecond,  third,  fourth,  fifth,  and  other  following  years  re- 
fpedtively,  till  all  the  faid  grantees  fhall  be  dead.  And  let  us  inveftigate 
feparately  the  prices  he  ought  to  receive  from  the  faid  grantees  for  thefe 
two  lets,  or  claffes,  of  payments  which  he  thus  binds  himfelf  to  make. 

Now  it  appears  from  Monfieur  de  Parcieux's  table  that  of  thefe  890 
grantees,  all  of  the  age  of  9  years,  880  will  live  to  the  end  of  one  year, 
or  till  they  are  10  years  old.  Therefore  at  the  end  of  the  faid  firft  year  the 
faid  grantor  will  have  880  payments,  of  one  pound  each,  to  make  to  the 
laid  8 So  iurviving  grantees.  He  ought  therefore  to  receive,  as  the  fair 
price  of  thofe  payments,  8S0  times  the  prefent  value  of  one  pound  to  be 

received  at  the  end  of  a  year,  or  880  times  of    a   pound,    or    880    X 

£  -  r 

i-j    or  -i  X  8S0  X  /i. 
r  r  u 

Secondly,  it  is  evident  that  the  fubfequent  payments  which  the  faid 
grantor  will  have  to  make,  at  the  ends  of  the  fecond,  third,  fourth,  fifth, 
and  other  following  years,  to  fuch  of  the  faid  880  grantees  (who  are  living 
at  the  end  of  the  firft  year,)  as  fhall  further  furvive  to  the  ends  of  the  laid 
fecond,  third,  fourth,  fifth,  and  other  following  years,  will  be  precifely  the 
lame  as  he  would  have  had  to  make  to  them  at  the  fame  times  refpectively 
it  he  had  polt-poned  making  any  of  thefe  grants  for  the  fpace  of  a  year, 
or  till  the  laid  880  perfons  were  10  years  old,  and  had  then  made  them 
8 So  grants,  of  one  pound  a  year  each,  for  their  refpe&ive  lives.  Thus, 
for  example,  the  payment  he  will  have  to  make  at  the  end  of  the  fecond 
year,  or  when  the  grantees  are  11  years  old,  will  be  in  both  cafes  £872, 
becauic  there  will  be  872  of  the  faid  grantees  then  alive-,  and  the  payment 
he  Will  have  to  make  at  the  end  of  the  third  year,  or  when  the  grantees  are 
12  years  old,  will  be  in  both  cafes  £$66,  becauie  there  will  be'866  of  the 
laid  grantees  alive  at  that  time  ;  and  the  fame  is  true  of  the  payments  at  the 
ends  of  all  the  following  years,  to  wit,  that  they  will  be  the  fame  in  both 
(ales.  It  therefore  the  prices  of  thefe  feveral  payments  were  to  be  paid 
when  the  fiid  grantees  were  10  years  old,  they  mult  be  precifely  the  fame 
as  it  the  grants  had   been  ruade  when    the  grantees   were   10  vears  old; 

and 
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and  confequently  the  fum  total  of  all  thefe  prices  would  be  precifely  equal 
to  the  value  of  880  life-annuities  of  one  pound  a  year  granted  to 
peribns  of  the  age  of  10  years,  that  is,  (as  appears  by  Arc.  94)  to  880 
rimes  £20. 73925.  But  the  prices  of  thefe  leveral  payments  of  £872, 
£S66,  &c.  are  fuppoled  in  the  prefent  cafe  tn  be  pud  to  the  grantor  when 
the  grantees  are'only  9  years  old,  or  a  year  fooner  than  on  the  la  ft  fuppo- 
fuion.  Therefore  (by  Problem  1,  Art.  xxin,  page  21,)  they  muft  be  lefs 
than  thole  other  prices  of  the  fame  payments,  refpectively,  in  the  proportion 

of  —   to  1.     Therefore   the   fum   total  of  all  the  faid  prices  muft  be  lefs 
r 

than   the  fum  total  of  all  thofe  other  prices  of  the  fame  payments  in  the 

fame  proportion  of  — -to  1,  and  confequently  muft  be  equal  to  -i.    X   8  So 
r  r 

X  £20.73925;  that  is,  the  price  to  be  paid  to  the  grantor  by  all  the  890 

grantees  of  the  age  of  9  years,   on  account  of  all  the  faid  future  payments 

of  the  fecond  clafs,  which  are  to  be   made  at  the  ends  of  the  fecond,  third, 

fourth,  fifth,  and  other  following  years  from  the  time  of  making  the  grants, 

is  -  X  880   X  £20.73925. 
r 

But  it  was  before  fliewn  that  the  price  to  be  paid  to  the  faid  grantor  by 
the  L;d  890  grantees  on  account  of  the  payments  to  be  made  to  them  at 

the  end  of  the  firft  year,    is  -1    X  880  X  £1. 

r 

Therefore  the  price  to  be  paid  to  the  faid  grantor  by  the  faid  S90 
grantees  on  both  the  faid  accounts,  or  for  the  whole  life-annuities  of 
one  pound   that    are    thus    granted    to   them   at   the   age  of  9  years,    is 

-L  x  8S0  X  £1     4- —  X   S80  X  £20.73925.      And    confequently   the 
r  t 

price  that  ought  to  be  paid  by  each  of  the  faid  890  grantees  for  his  annuity- 
is   the  Sooth  pan  of  the  faid  fum,  or   L   x  —   x    £1   +  -   X  — 

r  890  r         890 


1         8S0 


X  £20.73925,    or  _  x  - —  X  £1    +  £20.73925.      Therefore  by  Art. 
r         890  I 

21,  if  only   one  fuch  grant  is   made   to  a  perlbn  of  the  age  of  9  years, 

the    price  of    the    faid    fingle    annuity    ought   alio   to    be     -1      x  ■ 

r  890 

X  i£i     -jr  £".73925 .1.   that  is,  (becaufe  —  is  in   this   cafe  =   i     -     ) 


880 


the  price  of  the  faid  annuity  will  be    x    —  X     t£   *+"  20.73925  £ 

1.C35        890 

(=— —  x— -  £21.73925  =  -J—  x    £21.494988)  =  £20.76810, 
1.035        890  1-035 

or  20/.  15s.  4^.     Q^EI.  CII.     Thuj 
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CII.  Thus  it  appears  that  from  the  value  of  an  annuity  of  one  pound 
for  a  life  of  the  age  of  10  years  we  may,  by  very  eafy  arithmetical  opera- 
tions, deduce  that  of  a  like  annuity  for  a  life  of  the  age  of  9  years,  to  wit, 

by  only   adding  £1   to  the  former  value,  and   then    multiplying  the  fum 

00, 
thence  arifing,  firit,  into  the  fraction  >    (of  which   the   numerator  ex- 

890 

prefTes  the  number  of  perfons  reprefented  in  Monfieur  de  Parcieux's  table 
of  probabilities  to  be  living  at  the  age  of  10  years,  and  the  denominator 
exprelfes  the  number  of  perfons  that  are  therein  reprefented  to  be  living  at 

the  ao-e  of  9  years,)   and,  fecondly,  into  the  fraction  —  >     which    bears 

An  extenfion  the  fame  proportion  to  1  as  the  prefent  value  of  one  pound  to  be  received 
of  the  faid  at  tjie  encj  0f  a  vear  bears  to  one  pound.  And,  as  the  reafonings  employed 
"thrtes  of  m  mak'ng  this  deduction  are  not  peculiar  to  the  ages  of  9  and  10  years, 
human  "life,  but  may  be  applied  to  any  other  two  ages  of  human  life  that  differ  from 
and  a  general  each  other  only  by  a  year,  we  may  lately  conclude  in  general  terms,  that, 

exprefTion    of         r 


ralue  of  jf  y  denotes  the  value  of  an  annuity  of  one  pound  a  year  for  the  life  of  a 
ndfor  perfon  of  the  age  of  N  years,  and  P  is  the  number  of  perfons  reprefented 


an  annuity 


the  younger  of  in  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  duration  of 

the  two  lives,  human  life,  (or  in  fuch  other  table  of  thofe  probabilities  as  is  adopted  as 

the  rrround  of  the  calculation,)    as  living  at  the  age  of  N  years,  and  P-\-d 

is  the  number  of  perfons  reprefented  there  as  living  at  the  age  of  N —  1 

years,  the  value  of  an  annuity  of  one  pound  a  year  for  the  life  of  a  perfon 


of  the  age  of  N—  1  years  will  be  equal  to  —  x  -pTJ  X  1~JT^  **     Q^E *• 


Other  examples  of  the  foregoing  method  of  deducing  the  value  of  an 
annuity  for  any  propofed  lije  from  that  of  a  like  annuity  for  a 
life  that  is  one  year  older. 

CIII.  Let  it  be  fuppofed  that  the  value  of  an  annuity  of  one  pound 
a  year  for  the  life  of  a  perfon  of  9  years  of  age  is  already  known,  and  that 
it  is  (as  we  havejuft  now  found  it  to  be  by  the  computation  of  it  made  above 
in  Art.  101,)  equal  to  £20.76810-,  the  intereft  of  money  being  ^\  percent, 
and  the  probabilities  of  the  duration  of  human  life  fuch  as  they  are  repre- 
fented in  Monfieur  de  Parcieux's  table.  And  let  it  be  required  to  deduce 
from  this  value  of  an  annuity  of  one  pound  for  a  life  of  a  perfon  of  the 
a^e  of  9  years  the  value  of  a  like  annuity  for  the  life  of  a  perfon  of  the 
a«e  of  8  years,  in  the  method  above  explained,  or  by  means  of  the  expreffion 

Here 
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£ 

Here  P  is  =  890,  and  P+d  is  =  902,  and  V  is  =  £20.76810.  and 
confequently  Ti1?!  ^  is  =  £21.76810 ;    and  ~  is  (as  before)  =  — i_. 

Therefore  —  x  -jt-t—,  X  1  -W  I  £  is  =  — i—  X    ~^-~  X    £21.76810    = 
r        P-\-d  1  1.035        902 

X  £21.47850  =  £20.75217.     Confequently  the  value  of  an  annuity 

1,035  r        *. 

of  one  pound  for  the  life  of  a  perfon  of  the  age  of  8  years  is  £20.75217, 
or  20/.   1 5s.  \d.     Q_E  I. 


£ 
CIV.     In  like  manner  by  putting  V  —  £20.75217,  and  P  =  902,  and 

!  p         

^-{-^=915,  and  computing  the  expreflion  —    X  ,  X  iH-^J£,    or 

— ! —  X  - —  X  £21.75217,    we  fhall  find  the  value  of  an  annuity  of  one 
1-035      9l5 

pound  for  a  life  of  7  years   to   be  equal   to  ( x    £21.44312,     or) 

V  1.035  / 

£20.71799,    or  20/.  14*.  \d.  J. 


CV.    And  in  like  manner  an  annuity  of  one  pound  for  a  life  of  the 

age  of  6  years  will   be  found  to  be  worth  x  — -  X   £21.71799 

i-°35       93° 

(—  -I—   x  £21.367,699,8)  =£20.64512,    or  20/.   izs.   icd.{. 
V      1.035  ' 

And  an  annuity  of  one  pound  for  a  life  of  the  age  of  5  years  will  be 

worth  — — x  21?  X  £21.64512  (W— L.  x£2i.234i3)  =  £2o.5i6o6, 

1.035       943  v     i«°35  ' 

or  20/.   1  or.  3</.  J. 

And  an  annuity  of  one  pound  for  a  life  of  the  age  of  4  years  will  be 

worth  — L_     x  9—   X    £21.51606     (—   — —    X    £21.028,06)    = 

1.035  97°  v       i-°35  ' 

£20.31696,    or  20/.  6s.  4</. 

Q^  And 
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And  an  annuity  of  one  pound  for  a  life  of  the  age  of  3  years  will  be  worth 
— - —  X  -22H.  x  £21.31696    (=  — I — X  £20.67745)    ==    £19.97821, 

1    Oj'5  IOOO  V  I.O35  ....:* 

or  19/.   19s.  6d.  4. 

CVI.  Therefore,  if  no  miftakes  have  been  made  in  the  foregoing  cal- 
culations, we  may  conclude  that  the  values  of  an  annuity  of  one  pound 
for  the  lives  of  children  of  3,  4,  5,  6.  7,  8,  9,  and  10  years  of  age, 
when  the  intereft  of  money  is  3-5- per  cent,  are  (according  to  Monfieur  de 
Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life,)  re- 
fpecfively,    equal  to  the    following   fums  of    money,     to  wir, 


£  '9-9782I» 

or 

£r* 

1 9  j. 

fi*4. 

And 

£  20.31696, 

or 

L^o. 

6  s. 

40L 

And 

£  20.51606, 

or 

£20. 

10  s. 

2d.  1. 

And 

£  20.64512, 

or 

£20. 

12  s. 

10  d.  ■?-. 

And 

£  20.71799, 

or 

£20. 

1 4  s. 

4^-T- 

And 

£  20.75217, 

or 

£20. 

*5S- 

ii. 

And 

£  20.76810, 

or 

£20. 

15s. 

4^-1- 

And 

£  20.73925, 

or 

£20. 

14*. 

9^. 

CVJI.  All  the  other  values  of  a  compleat  table  of  life-annuities 
[grounded  upon  the  fort-going  fuppofitions  that  the  intereft  of  money  ts 
ji  per  cent,  and  that  the  life  of  man  decays  in  the  manner  repreiented  in 
Monfieur  de  Parcieux's  table  of  probabilities,)  may  be  computed  in  the 
fame  manner,  one  from  another,  by  beginning  with  the  oldeft  life  in  the 
table  and  proceeding  downwards  to  the  next  younger  life  till  we  have 
obtained  the  value  of  an  annuity  of  one  pound  for  a  life  of  10  years  of 
acre,  which  we  have  already  computed  in  Art.  94,  and  found  to  be 
£20.73925.  And  the  trouble  of  computing  the  values  of  the  annuities  of 
one  pound  belonging  to  all  thefe  different  ages  will  not  be  very  much 
greater  than  that  of  computing,  by  the  method  ufed  in  Art.  94,  the  value 
of  only  that  one  annuity  for  the  life  of  a  perfon  of  the  age  of  10  years, 
which  is  computed  in  that  article.  The  operations  neceffary  for  this  pur- 
pole  are  as  follows. 


A  com- 
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A  computation  of  the  values  of  an  annuity  of  one  pound  for  every 
different  year  of  human  life  from  the  age  of 93  years  to  the  age 
of  10  years,  inclusively ;  upon  a  fuppojition  that  the  inter efl  of  money 
is  3  |  per  cent,  and  that  the  probabilities  of  the  duration  of  human 
life  are  fuch  as  they  are  reprefented  to  be  in  Monfieur  de  Par- 
cieux's  table. 


CVIII.  It  appears  by  Monfieur  de  Parcieux's  table  that  of  two  perlons 
aged  93  years,  living  at  the  fame  time,  only  one  will  live  another  year,  or  to 
the  age  of  94,  and  that  the  faid  furvivor  at  94  years  of  age  will  die  before 
he  is  95.  If  therefore  a  man  were  to  grant  to  2  old  perlons  of  the  age  of  93 
years  annuities  of  one  pound  a  year  each  for  their  lives,  he  would,  at  the 
end  of  the  firft  year,  have  only  one  payment  of  one  of  the  faid  annuities 
to  make,  to  wit,  that  which  would  be  then  due  to  the  furvivor  of  the  faid 
two  grantees ;  and  he  would  never  after  be  obliged  to  make  another  pay- 
ment of  either  of  the  annuities,  becaufe  both  the  faid  grantees  would  be 
dead  before  the  end  of  the  fecond  year,  or  before  the  fecond  payment 
would  become  due.  To  the  end  therefore  that  the  grantor  of  the  faid 
annuities  might  be  neither  a  gainer  nor  a  loler  by  granting  them,,  it  would 
be  necefiary  that  he  mould  receive  from  both  the  faid  grantees,  at  the  time 
of  making  the  faid  grants,  the  prefent  value  of  the  faid  only  payment  of 
one  pound  which  he  would  have  to  make  to  the  furvivor  of  the  laid  two 
grantees  at  the  end  of  the  firft  year-,  which  prefent  value  is  the  fum  of 
£ 

—  of  a  pound,  or  — .    And  confequently  he  ought  to  receive  from  each  of 
r  r  £ 

the  faid  two  grantees  one  half  of  that  fum,  or  -|   x  — >    or    (becaufe  —  is 

r  r 

£ 

in  this  cafe  =  »  the  interefr.  of  money  being  3 -§■  per  cent.)  ^  X    _f > 

1.035  1.035 

or  ■§■  x  £.96618,  or  £.48309.     Therefore,  by  Art.  21,  if  the  grantor  were 

to  make  only  one  fuch  grant  of  an  annuity  of  one  pound  a  year  to  a  perfon 

of  the  age  of  93  years  for  his  life,  he  ought  to  receive,  as  the  price  of  fuch 

(ingle  grant,  the  fame  fum  of  £.48309  ;    or,  in    other  words,   the  value 

of  an  annuity  of  one  pound  a  year  for  a  life  of  33  years  is  £.48309,  or 

gs.  U.     QJEI. 


Q^*  CIX.    Having 
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CIX.  Having  thus  found  the  value  of  an  annuity  of  one  pound  a  year  for  a 
life  of  93  years,  the  values  of  the  like  annuities  for  all  younger  lives  may  be 

found  by  the  continual  application  of  the  expreffion  _  x -.  X  i  -\-V  £■> 

r       P-\-d  ' 

or  . X X  i-\-V\£i  in  the  manner  following. 


CX.     To  find   the  value  of  an  annuity  of  one  pound  for  a  life  of  92 

£ 

years,  we  muft  put  V  ==  £.48309,   and  P  =  2,   and  P-\~d  =  4;  becaufe 

there  are  2  perlbns  living,  according  to  Monf.  de  Parcieux's  table,  at  the  age 
of  93  years,  and  4  perfons  living  at  the  age  of  92  years.    And  we  fhall  have 

— —  *  sxj  x  i-W  £  -  ———  x  -  x  1+.48309  £  -  —1  x 

1.035       P-hcl  '      '^         1.035         4  ' •  *  °  *>  i-c>35 

—  X  £1.48309  =  -1  —  X   £-74io45    =   £-7l 6,46s.      Therefore   the 

4  1.035 

value  of  an  annuity  of  one  pound  for  a  life  of  92  years  is  £716,468, 

or  1 45.  ^d.      QJE  I. 

CXI.    To  find  the  value  of  an  annuity  of  one  pound  for  a  life  of  91 

£  

years,    we    mud    put    V   =£716,468,     and   confequently    1  •+■  V\  £   = 

£1.716,468.     And,  by  the  table  of  probabilities,  the  numbers  of  perfons 

living  at  the  ages  of  91  and  92  years  are  7  and  4 ;    that  is,  P  is  —  4,    and 

'.  p  j  ^ 

P-\-d  is  =  7.     Therefore  x    y—-,  x    \-\-V  £  is  =    X  — 

1.035  P-j-d  y    '  1.035         7 

x  £1.716,468  =   — - —  x   £  980,838    =    .947,669.      Confequently  the 
1.035 

value  of  an  annuity  of  one  pound  for  the  life  of  a  perfon  of  the   age  of 

91  years  is  .947,669,  or   ids.    lid.  \. 


CXII.  Again,  put  V  =  £.947,669,  and  confequently  i-f-V\£  = 
£1.947,669  j  end  let  P  be  s=  7,  and  P-\-d  =11,  which  are  the  numbers 
of  perfons  reprefented  in  the  table  as  living  at  the  ages  of  91  and  90  years. 

And  we  Hull  have  . x  — -,  X  i-ffl  £  =  X   i-  X  £i-947»6% 

1.035       P-\-d  '      ,Aj       1-035       ll 

=  i_  x  £'-239>4'25  —  £x-i97->  512'     Therefore  the  value  of  an  annuity 

lo35 
cf  one  pound  for   a   life   of  the  age  of  90  years  is  =  £1.197,512,   or 

il.   is.   nd.\, 

CXII1.     And 
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CXII1.  And  in  the  fame  manner  we  fliall  lind  that  the  value  of  an  annuity 

of  one  pound  for  a  life  of  the  age  of  89  years  is   (=    x   -^      X 

V        1.035         16 

^1.459,699,    or  1/.  95.  2i.  ;. 

And  that  the  value  of  the  like  annuity  for  a  life  of  the  age  of  88  years  is 

(=  —  x  -  x  £i.459^99  ~  — l—  x 0-7**>*7z  =j£-W*~>37*~> 

V  1.035       22  li035  : 

or  il.  1 4*.  6d.±. 

And  that  the   value  of  the  like   annuity  for  a   life  of  87   years  is 
(  ==  — I x  "  X  £2.728,378  ==  — -1 —  X  £2.069,804  =)  £1.999,810, 

\      1.035     29  1.035  I 

or  2/.  qs.  od. 

And   that  the  value    of    the    like    annuity    for  a  life  of    S6  years  is 

(-   —?—   X  ^|  X  £2.999,810  = — - — x   £2.289,328  =)  £2.211,91 1, 

V  1.035       38  1.035  J 

or  2/.  4/.  2d.  I. 

And   that   the  value  of  the   like  annuity  for   a  life   of  85   years   is 

(=  — - —  X  -3--  X  £3.211,91!   =_ L_  x  £2.542,762  =)  £2.456,774, 

V  1.035       48  1-035  ' 

or  2/.  9s.   id.\. 

And   that   the  value  of  the   like   annuity   for  a  life  of  84   years   is 

(='— — X   *-   X  £3.456'774  =    — —    X  £2.812,290  =)  £2.717,188, 

V  1.035        59  1.035  / 

or  2/.   14-f.  4d. 

And  that  the   value    of  the    like  annuity  for  a  life  of   83    years  is 

(=  j~:  x  **  x  13.7^7^**  =  7^—  x  £3-088,930  =)  £2.984,473* 

or  2/.   19J.  Sd.  4. 


And 
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And  that  the  value  of  the  like   annuity   for  a   life   oi  82   years  is 

(=  -£-  X   P  X  £3.984,473  =  — i — x  £3.328,206  =  )£j. 2 15,658, 
V.      1.035       85  i-°35  ' 

or  3/.  4;.  3</.  -J- 

And  that  for  a  life  of  8 1  years  it  is   (  =  — —  x — -   X   /4.215,65s 

V       '1.035       101 

=  -J—  X  ^3-547»83i  =  )  ^3-427»856,    or  3/.  2s.  6d.-\. 
1-035  y 


And  that  for  a  life  of  80  years  it  is    /  =  x  — -  X  £4-427, 856" 

V         1-035        118 

=»  —±—  X  £3-789><J44  =  )  jC3-66i,78i,    or  3/.   i3j.  2 d.  ±. 

CXIV.      And  for  a  life  of  79  years    it  is    f  =  -J —  x    —  X 

T  V   1.035    i'36 

£4.661,781  =  — —  x  £4.044,780  =)  £3.908,000,  or  3/.  18/.  2</. 

And  for  a  life  of  j$  years  it  is   (=  x  -^-    X    £4-908,000 

V  1.035        154 

=  — t—  X  £4-334,337  =*=  )  £4.187,758,   or  4/.  3*  9d. 
1.035  ' 

And  for  a  life  of  77  years  it  is   (  =  — - —  x  ~   X    £5.187,758 

V  1.035         173 

=  _i_  x  £4.618,004  =  )  £4.461,839,   or  4/.  9*.  id.±. 
1.035  ' 

And  for  a  life  of  j6  years  it  is   (—  — I —  x  111  x  £5.461,839  = 

V  1.035       192 

— —  x  £4921,344  =)  ^4-754»9ai»   or  4'.  *&•  id-i> 

1.035  ' 


And 
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Aod  for  a  life  of  75  years  ic  is    [—    — 1—   x    12-  x  £5754,921 

*         1-035         211 

-i-   *  £5-2367°5  =  )  jC5»059>623»   or  5'*  IJ-  2^« 

1.035  ' 


And  for  a  life  of  74  vears  it  is    f  =   x    x  £  6.059,623 

'     ■  \        1  035         231  ^ 

— ^—  x   £5-534,98o  =  )  £5-3+7i8o6,    or  5/.  6s.  tid.%. 
1.035  J 


/I  2  2  1 

And  for  a  life  of   73  years    it  is   (  = x  — 2—    x  £6.347. 


806 


=  — - —  x  £5.842,004  =  )  £5.644,448,    or  5/.  izs.   io</.|. 
1.035  ' 

And  for  a  life  of   72  years   it   is  (  —   ,„  x  -i—  x  £6.644,448 

\        1.035        271 

=  — L_  x  £6.154,082  =)   £5-945>972>   or  5l-  ^s-  "A 

i-035  J 

And  for  a  life  of   71   years   it   is    (—  — - —   x  -H.  x  £6.945,972 

V        1.035        291  ***' 

=  — - —  x  £6.468,525  ==  )  £6.249,840,    or  61.  5s.  od. 
i-035  ' 

And  for  a  life  of   70  years   it   is   (  =  — - —    x  -JL   x  £7.249,840 

v        1.035        310 

=  — —  x  £6.805,495  =  )  £6.575,357,   or  61.  1  is.  6d. 
l-°35  * 

And  for  a  life  of    6^  years    it   is    f  =    x  li—  x  Cl-S15>i57 

\        1.035         329 

=  — - —   x  £7.137,874  =]  £6.896,496,    or  61.  i^s.  iid.^ 
1.035 

And 
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And  for  a  life -of   68   years   it   is  (  =  — I —    x  Hi  x  £7. 896,406 

V       i-°35         347 

=  — —    *  £7.486,879  =)   £7.233,699,    or  7/.  4j.  8J. 
1.025  ' 


And  for  a  life  of   67    years   it   is  (  =  — L_     x   MZ  x  /8. 233, 690 

V  1.035         364 

=  — - —  x  £7-849>J58  =  )  £7-583>727>   or  7l-  W-  8^ 

And  for  a  life  of   66   years   it   is   (=  — - —    x  i_i  x    £8.583,727 

\       1.035       3 8o 

ss  —J —  x  £8.222,307  =)  £7.944,258,   or  7/.   i8j.   ioi.i. 
1-035  y 

And  for  a  life  of  65   years  it  is  (=  _i —  x  1_°  x  £8.944,258 

V  ".035        395 

=  — I —  x  £8.604,602  =)  £8.313,625,   or  8/.  6s.  &!;$. 
1.035  ' 

*     And  for  a  life  of   64  years   it   is  (— — L—  x  12£  x  £9313,625 

V  1.035        409 

=  __!_  x  £8.994,821  =  )   £8.690,648,  or  8/.  13J.  gd.*. 
i-°35  ' 

And  for  a  life  of  62   years    it   is  (—  x  Z_z  x  £  9.690,648 

V  1.035       423 

=  — i— .  x  £9-369>9I7  =)  £9-°53>°59>  or  9l-  ls-  od-  h 

And  for  a  life  of  62   years  it  is  f  =  — —  x  lil  x  £10.053,059 

V  J-035       437 

a  — L_  x  £9.730,993   =}  jC9-40i,925»    or  9/.  8/.  o</.|. 
»Oj5  > 

And 
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And  for  a  life  of   61    years   it  is  (  =  — - —  x  HZ  x  £10401,02- 

v       «-°35       45°  ° 

9  -J —  x  £10.101,424=)  £9759,829,    or  9/.  155.  2«a'.' 
1.035  > 

And  for  a  life  of  60   years    it   is  (=  — I —  x  15P  x  /10.74a, S2Q 

v     ,.035     463  /  y    y 

=   — —  x  £10.457,717=)  £10.104,074,   or  10/.  u.  id. 
1.035  y 


And  for  a  life  of  59  years   it  is  (  —  — I x  ^  ^  x  £11.104,074 

V       1.035        476 

=  x   £10.800,811  =)   £10.435,566,   or  10/.  8s.  8d.\. 

1.035  / 

And  for  a  life  of   58    years   it   is  (~  — L—  x  1Z_  x  £11.435,566 

=   — - —  x  ri  1.131,553  =)   £10.755,123,   or  10/.  15s.  id.±. 
1.035  ' 

And  for  a  life  of   57   years   it   is  (—  — l- —    x  f— 2  x  £11.755,123 

V  1.035       502 

=  — - —  x  £11.450,707=)  £11.063,485,  or  11/.  is.  $d.^. 

And  for  a  life  of   56   years   it   is  ( =  x   £^i  x  £12.063,485 

V  1.035       5'4 

=s  _! —  x  £11.781,847=)   £11.383,427,   or  11/.  ys.  8d. 

And  for  a  life  of  55  years   it   is  (  =  — - —  x  2*  x  £12.383,427 

V  1.035       526 

=  -i —   x  £12.100,915=)  £11.691,801,  or  11/.  13J.  lod. 

1-035  ' 

R  And 
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And  for  a  life  of  54  years  it  is  f=  — I —  x  2\  x  £12.691,801  = 

^       1-035      538 

L_  x  £12.408,712=)  £11-989,093,   or  11/.  19*.  gd-i'. 

1-035  ' 

And  for  a  life  of  53  years  it  is    {—  — I —   x  —  X  £12.989,093 

v        1-035  549 

=  _JL_   x  £12.728,838=)  £12.298,386,    or  12/.  gj.  ni.i. 

1.035  ' 

And  for  a  Life  of  52  years  it  is   (  =  — i—  x  ^  X  £13.298,3.86 

\       1.035        560 

=■ — I — x  £13-037.167  *=)  £12.596,296,    or  12/.  nx.   ni. 
1035  ( 

And  for  a  life  of  51  years    it  is  (  =  — - —  X  ^-^  X  £13-596,296 

v       1-035        57l 

=  — —  X  £i3-334,370  =)  £12-883,449,    or  I2/-  *7J- 
1.025  < 


8£ 


And  for  a  life  of  50  years  it  is    (  =  — - —  x  —  X  £13.883,449, 

V  1.035       581 

=  — —  X  £»3-644.49»  =)  £1 3- J 83,083,    or  13/.  gs.  Sd. 
1.035  ' 

And  for  a  life  of  49  years  it  is   ( =  —I—    x  —  X  £14.183,083 

V  1.035         59° 

=  — - — X  £i-3-966'730  =)  £i3.494>425>    or  13/.  gs.   icd.± 
1.035  ' 

And  for  a  life  of  48  years  it  is  (=  -i—  x  -^  X  £14.494,425 

v      1-035       599 

=  _i_x  £14-276,645  =)£i3-793>859>    or  lSL   l5s-  «*** 

1-035  ' 

And 
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And  for  a  life  of  47  years  it  is    (  —  — —   x  ^  X  £  1 4-7  91.8  <;a 

V      1.035    J    boy 

=  — - —  X  £i4>598»882  =)■£> 4- 105,200,   or  14/.  2j.   i</. -J.. 

And  for  a  life  of  46  years  it  is    (=  — - —  x      °7    X  £15.10^,200 

V  1.035         615 

=  — —  X  £14.908,709  =)  £14.404,549,   or  14/.  8j,  i</. 
1.035  / 

And  for  a  life  of  45   years  it  is    (=3  _J —  x  -~  X   £i5-4°4>549 

V  '-035        622 

=*— — X  L* 5-11**1*5  =)  £i4-7l6>12°>    or  14/.  14J.  2d.l-. 

1.035  / 

And  for  a  life  of  44  years  it  is    (=   _i —   x     22  x    £15.716,120 

v      1.035       629 

=  — l-—  X  £15.541,218  =)  £15.015,669,    or  15/.  oj.  3</.|. 
1.035  ' 


629 


And  for  a  life  of  43  years  it   is    {—  — I —  x  -^  X  £16.01  <;  669 

V        1.035        63°" 

=  _I—  x  ^i5-839»395  =)  £i5-303>763>  or  *$*  &•  »<*• 

And  for  a  life  of  42  years   it  is    f=  _i —   x  -2-  X  £16.303,763 

V      1.035        643 

=  — - — X  £16.126,272  ==)  £15.580,939,   or  15/.  11/.  7</.i. 

And  for  a  life  of  41  years  ic  is    (  =   — L-    x  — '  X  £16.580,939 

v        1.035        650     ' 

= — - —  X  £16.448,528  — )  £15.892,297,  -or  15/.  lys.  icd, 
1.035  / 

R  2  And 
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650 


And  for  a  life  of  40  years  it  is    (=  — I—,    x     —  X  £16.892,297 

v      »«°35         657 

=  _J —  x  £16.712,318  =)  £16.147,167,   or  16/.  is.  nd. I. 
1.035  ' 

And  for  a  life  of  39  years  it   is    (— x  -^   X  ^Cr 7.147,1 67 

v       1.035        664 

=s_i — X  £16.966,398  =)  £16.392,655,   or  16I.  ys.  iod.-\. 

1.035  ' 

And  for  a  life  of  38  years   it   is    (=  — —   x  |5*  x  £17-392,655 

K      1.035        671 

=  — - —  x£I7-2II>211  =  )  £16.629,189,  or  16/.  125. 
1.035  I 


yd. 


And  for  a  life  of  37  years   it  is    ( =  _-L_   x  -^  X  £17  629,189 

V       1.035       678 

_L_   x  £17.447,176  ==)  £16.857,174,  or  16/.   175.   ii.-J. 
1.035  J 


678 


And  for  a  life  of   36  years   it   is  h*  -i—  X    JL  x  £i7-%57>*74- 


-— I — X  £17.648,927  =)  £i7-°52>103>   or  *9*  IJ-  i^ 

1-035  y 


686 


And  for  a  life  of   35   years  it  is    (=  —    y   __  x  £18.052,103 

V      1.035         694 

=3  _J_  x  £17.844,009  =)  £17.240,588,   or  17/.  45.  9d.±. 
1.035  J 


And  for  a  life  of  34  years   it  is    (— —  X   -^  X   £18.240,588 
0     '  V  1.035         702 

=  — —  X  £18.032,718  =)  £17.422,915,    or  17/.  8s.  5d.±r. 
1.OJ5  ; 

And 
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And  for  a  life  of  33  years   it  is    (=  -J-    x  £|  X  £18.422,915 

=  _L_  x  £18.215,332  =)  £i7-599>354>  or  17/.  14*  n«*-J- 

1.035  ' 

And  for  a  life  of  32  years   it   is    (—  —1—    x  21?   X  £18.590.354 

1.035        718 

-  _J — X^S.392,118  =)  £17.770,162,   or  17/.  15J.  2^.4. 

1.035  ' 

And  for  a  life  of  31  years   it  is   (=  . x    2_  X  £18.770,162 

V       1.035        726 

=  — —  X  £18.563,328  =)  £17.935,582,   or  17/.  18s.  8rf.|. 
1.035 

And  for  a  life  of  30  years   it  is    (=_2—   x  2i_  X  £1  8.935,582 

v      1.035        734' 

=  -i—  X  £18.729,199  =)  £18.095,844.    or  18/.  is.  nd. 

And  for  a  life  of  29  years   it   is    (=  -i —  X  211  x  £19.095,844 

v      i-35      742 

=  _L_  x  £18.889,958  =)  £18.251,167,  or  1 8/.  5*.  od.%. 
1.035  ' 

And  for  a  life  of   28  years   it  is    (-— —  X  —  X  £i925I»l67 

}      i-°35        750 

=  — —  x  £19.045,821  =)  £18.401,759,   or  18/.  8j.  \d. 
1.035  ' 

And  for  a  life   of   27  years   it   is    (=  —    X  21?  X  £19401,759 

V     1.035       75% 

=  _i —  x  £19.196,991  =)  £18.547,817,  or  18/.  jos.  \jd.\. 
^035 

And 
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And  for  a  life  of   26  years   it   is    (=  — - —  x  £~  X  £19  547»8i7 

v      1.035       766 

=  — - —  x  £i9-343>662  =)  £18.689,528,    or  18/.  13J.  $d.\. 

And  for  a  life  of    25  years   it   is  {■=■ — I —  x  - —   X    £19-689,528 

1       1.035       774 

=  J —  x  £19.4.36,018  =)  £18.827,070,    or  18/.  16s.  6d.\. 

1.035  ' 

w  *7  *7  A 

■     And  for  a  life  of    24  years  it   is    (  =  X    -^  X  £19-827,070 

\       1.035         782 

=  _L_  x  £  19.624,235  =)  £18.960,613,    or  18/.   19J.  %d.\. 
1.035  J 


And  for  a  life  of    23  years   it   is  [—  — - —  x  '—  x  £19.960,613 

V       1.035        790 

— —  x  £19.758,480=)  £19.090,318,    or  19/.   is.  $&.\. 
i.o35  ' 


And  for  a  life  of   22   years   it   is  ( =  — - —    x  Zz_  x  £20,090,318 

V        1.035        798 

— - — x  £19.888,911  =)  £19.216,339,   or  19/.  +f.  \d. 
1.035  ' 


And  for  a  life  of   21   years   it   is   ( '= — - —  x  2iL  x  £20.216,320 

;  V       1.035       806       *  ii)f 

x  £20.015,680=)  £19.338,821,    or  19/.  6s.  gd.  •£. 


806 


And  for  a  life  of   20  years  it  is  (■=.  — I —  x  -°—  x  £20.338,821 

V         1.035         814 

— 1—  x  £20.138,930=)  £i9-457'903>  or  l9l>  9s-  «<M- 
1.035  ' 

And 
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And  for  a  life  of    19  years   it  is  ( = x  — —  x  £20.457,90? 

V       1.035        821 

=  — - —  x  £20.283,475=)  £19.597,560,   or  19/.  11s.   nd.\. 
1.035  ' 


And  for  a  life  of  18  years  ic  is    ( =   — - —  x  -il    x  £20.597,560 

V        1  035        82S 

=  — —  x  £20.423,426  =)  £19.732,778,    or  19/.   145.  yd.i. 
1-035     '  J 


And  for  a  life  of  17  years  it  is    ( =  — —  x  x  £20.732,778 

v       1-035  835 

—5—   x  £20.558,970=)  £19-363,739,    or  19/.  1  ys.  3^.4. 

i-°35  ' 


And  for  a  life  of    16  years    it   is    (— — —  x  -^  X    £20.863,739. 

'       1.035       842 

=  — —  X  £20.690,287  =)  £19.990,615,   or  19/.  19s.  od,^. 
1.035  ' 

And  for  a  life   of    1 5    years   it  is   (=  — —  X  -^-  x  £  20.990,61 5 

'      1.035       848 

= X  £20.842,096  =)  £20.137,194,    or  20/.   2J.  ad. 

1.035 

And  for  a   life    of    14  years    it   is  (=  _L_  x  —  x  £21.137,194 

=  — - —  x  £20.988,677  =)  £20.278,914,    or  20/.  $s.  yd. 

1.035  '  J     ' 


And  for  a  life  of    13  years  it  is    (=  _L_    x  X5i  x  £21.278,014. 

v      1.035        860  '     J 


035 


=  -^—  x  £21.130,456  =)  £20.415,899,    or  20/.  8s,  sd.±. 


And 
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And  for  a  life  of    12  years   it  is    (■=■  -1 —   x  -4r  x  £21.41  <, 800 

*•      1.035       866       *      "***** 

= x  £21.267,520  =)  £20.548,338,   or  20/.  ioj.  \\d.\. 

1.035 


_     1 


And  for  a  life  of    ir  years   it  is    (— x x   £21.548,338 

*      1.025       872 


= I —   x  £21.400,069  =)  £20.676,395,    or  20/.   13J.  6d.  ±. 


And  for  a  life  of    10  years   it  is   (— x  _Z_  x    £21.676,395 

^     1.035       880 

=  _i —  x  £21.479,336  =)  £20.752,981,    or  20/.  15s.  od.i. 
1-035 


CXV.  This  value  of  an  annuity  of  ope  pound  for  a  life  of  10  years 
is  fomewhat  greater  than  that  which  was  found  for  it  in  Art.  94,  which 
was  £20.73925.  But  the  difference  between  them  is  but  fmall,  being 
only  .013,731  of  a  pound,  or  (240x.013.731,  or)  3.295,440  of  a  penny, 
or  about  three  pence,  farthing,  upon  the  fum  of  twenty  pounds,  fifteen 
{hillings.  They  may  therefore  be  confidered  as  being  equal  to  each  other, 
and  confequently  as  affording  a  proof  of  the  agreement  of  the  two  different 
methods  of  calculation  by  which  they  have  been  obtained,  and  a  confirm- 
ation of  their  truth.  Which  of  theie  two  values  is  the  more  exact,  I  do 
not  know;  but  1  am  inclined  to  think  it  is  this  lait,  which   we  have  jull 

now  obtained   by   means  of   the    repeated  application  of  the    expreflion 

p  

x     ■■■   ■  ■   x    ,-j-//-|£,  to  wit,  £20.752,981.     And,  if  this  number 

I-Q35        p+d 

does  exhibit  the  value  of  the  faid  annuity  more  exactly  than  the  other 
number  £20.73925,  it  is  evident  that  the  values  of  the  remaining  annuities 
for  lives  of  the  ages  of  9,  8,  7,  6,  5,  4,  and  3  years,  will  be  iomewhat 
greater  than  they  are  found  to  be  in  Arc.  103,  104,  105,  and  106.  In 
order,  therefore,  to  make  the  table  of  thefe  values  (which  we  have  here 
computed,)  unilorm  and  regular  throughout,  I  fhall  compute  the  values  of 
an  annuity  of  one  pound  for  lives  of  9,  8,  7,  6,  5,  4,  and  3  years  of  age 

a  fecond 
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a  fecond  time  by  means  of  the  expreffion   _  x  :  X  \~rV\  A  upon 

a  fuppofition  that  the  fir  it  value  of  /x'£,  or  the  value  of  an  annuity  of  one 
pound  for  a  life  of  the  age  of  10  years,  is  —  £20.752,981.  This  may  be 
done  in  the  manner  following. 

£ 


CXVI.    If  V  is  =  £20.752,981,  we  fhall  have  1  -f-/';£  =  £2  1.752,98  r. 
And  in  this  cafe  P  is  ==  880,  and  P-\-d  is  ==•  S9C.    Therefore  the  expreffion 

-^—   x   n~zD  x    i+^i^  wiU  be  =  ~—  x  t—  x  £21.752,981 
1.035        P-\rd  '  1.035     S90 

(  =  x  j£2i-53S,56i)  =  /20.781,22a  •,    or  the  value  of  an  annuity 

v       l°35  m       ~J 

of  one  pound  for  a  life  of  9  years  is  £20.781,222,    or  20/.   155.  yd.\. 


CXVI1.     And  in  like  manner  the  value  of  an  annuity  of  one  pound 

for  a  life  of  8  vears  will  be  (= x  -2-    X  £21.781,222  == — 

v      1.035         902  1.035 

X    £21.491,449  =)  £20.764,685,    or  20/.   15s.   3&f. 


And  for  a  life    of   7    years   it  is    f= — - —    x  ^—   X  £21.764,685 

v      i-°35        9*5 

X  £21.455,459  =)  £20-729,912,   or  20/.  14J.  yd. 

1.035  J 

And   for   a  life   of    6  years    it  is    (— — I —  x  21A  x    £21.720,012 

V  1.035       930 

— —  x  £21.379,322  =)  £20.656,349,    or  20/.   13s.  id.  |. 

1-035 

And  for   a  life   of    5  vears   it  is    (— x  2i2    x    /*2  1.6^6,24.0 

V  1.035       948         *  '^y 

- —   x  £21.245, 152  =  )  £20.526,716,    or  20/.   10;.  6d.\. 


>-035 

S  And 
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And  for  a    life    of    4  years    it   is    (= — !_     x  21^.   x    /21.526,71s 

V      1.035        970 

:= x  £21.038,481   =1  £20.327,034,    or  20/.  6s.  6d.\. 

I-°j5 

And  for   a   life    of    3  years    it    is  (=  — —    x  -22_    x  £21.327,034 

v      1.035        1000 

=  x  £20.687,222  =)  £19-987,654,    or  19/.   195.  yd, 

CXVIII.  Having  now  compleated  the  computation  of  the  values  of 
an  annuity  of  one  pound  a  year  for  every  year  of  human  life  from  the  age 
of  93  years  down  to  the  age  of  3  years,  inclufively,  I  {hall  proceed  to  range 
them  in  a  regular  feries  or  table,  and  ihall  exprefs  them  (as  I  have  hitherto 
done)  both  in  decimal  parts  of  a  pound  ilerling,  and  in  pounds,  {hillings, 
.nd  pence.  And,  that  the  rate,  or  degree,  at  which  they  increafe,  or 
decreafe,  in  the  different  periods  of  human  life,  may  appear  the  more 
readily,  I  Ihall  fubjoin  to  them  a  table  of  their  differences,  expreffed  like- 
wife  in  a  double  manner,  to  wit,  in  decimal  parts  of  a  pound  ilerling  and 
in  pounds,  millings,  and  pence.     This  table  is  as  follows. 


TABLE 


LIFE-ANNUITIES. 


IS' 


TABLE 


JII. 


Containing  the  values  of  an  annuity  of  one  pound  ferling  a  year  for  the 
lives  of  perjhis  of  all  ages  from  the  age  of  3  years  to  the  age  of  g-i 
years,  inelujively ;  computed  from  Monfeur  de  Parcieux's  table  of  the 
probabilities  of  the  duration  of  human  life,  upon  a  fuppojition  that  the 
interefi  of  money  is  3  \  per  cent. 


1  ears 

Values    cf    an 

Differences  of 

Values    of   the 

Differences  of 

of 

annuity  of  or.c 

tie  faid  va- 

fame    annuit\\ 

the    laid  fa- 

found,  in  deci- 

lues. 

in  pounds,  Jhil- 

lues. 

Age. 

mal  parts  of  a 
pound. 

lings,andpeme. 

3 
4 

5 

G 


9 
10 

11 

12 

1  + 


£ 

19.987,654 

20.327,034 
20.526,716 
20.656,349 
20.729,912 
20.764,685 
20.781,222 
20.752.9S1 
20.676,395 
20.548,338 
20.415,899 
20.278,914 
20.137,194 


£ 
0.339,380 

0.199,682 
0.129,633 

°-°73>563 

°-°34>773 
0.016,537 

0.028,241 

0.076,586 

0.128,057 

o.i32>439 
0.136,985 

0.141,720 

0.1+6,579 
S  2 


£    s.   d. 

19  19    5 

20  6     6\ 


20   10     6\ 


20  13     \\ 

20  14     7 


20  1 


5     j  ■?. 


2°    15       7i 


20  15       C-t 

20  13      6A 

20  IO    Il4- 

20  S      3* 

20  5     7 

20  2      9 


£     t-   d. 

o     6     9'i 

040 

027 

o     I     5i 


o     o     S| 


004 

o     o     61 


o     1     6i 


o     2     61 


o  2     yi 

o  2     81 

o  210 

o  2    1  r  ' 
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Tears 

Values    of    an        1 

Differences  of      1 

Values    of 

the 

Differences  of 

"f 

annuity  of  one        1 

the  faid  i>a-      1 

fame      annuill. 

the  faid 

•i><j- 

found,  in  deei-        1 

lues.                      1 

in  pounds, 

Jhil- 

lues. 

Age. 

mill  parts   of  a        1 

pound. 

1 

lings,  and ' } 

etn  e. 

£ 

£ 

£    s. 

d.        \ 

£    s. 

£ 

\6 

19.990,615 

0.126,876 

19  19 

94 

0    2 

61- 

»7 

i9-863>739 

0.130,961 

19  17 

34 

0    2 

>.  1 

/2 

18 

19.732,778 

0.135,218 

19  14 

7i 

0    2 

84 

l9 

i9-597'56o 

0.138,657 

19  1 1 

ii| 

0    2 

94 

20 

i9»457'9°3 

0.1 19,082 

19    9 

»4 

0    2 

4i 

21 

19.338,821 

0.122,482 

19     6 

94 

0    2 

54 

22 

i9-2l6'339 

0.126,02 1 

19     4 

4 

0    2 

6| 

23 

19.090,318 

0.129,705 

19     1 

9\ 

0    2 

7 

24 

18.960,613 

°-i33'543 

18   19 

*i 

0    2 

8 

2i 

18.827,070 

o.i37>542 

18   16 

(j\ 

0    2 

9 

a  6 

18.689,528 

0.141,71  1 

iS   13 

9* 

0    2 

10 

*  7 

18.547,817 

0.146,058 

18    10 

Hi 

0    2 

1 1 

28 

18.401,759 

0.150,592 

18      8 

o\ 

0    3 

o4 

29 

18.251,167 

0155>323 

18      5 

°4 

0    3 

i4 

30 

18.095,844 

0.160,262 

18      1 

1 1 

0     3 

21 

3i 

17.935,582 

0.165,420 

17   18 

8| 

0     3 

54 

32 

17.770,162 

0.170,808 

17    }5 

H 

°     3 

3 

33 

17-599^354 

0.176,439 

17    11 

iii 

0     3 

64 

•34 

17.422,915 

0.182,327 

17      8 

5i 

0     3 

74 

35 

17.240,588 

0.188,485 

17     4 

94 

0     3 

9  V 
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years 
of 

Values     of    an 
annuity   of  one 
pound,  in  deci- 
mal parts  of  a 

Differences  of 
the  faid  'va- 
lues. 

Values    of    the 
fame      annuity, 
in  pounds,  Jhil- 

Differences  of 
the  faid  •va- 
lues. 

Age. 

lings,  and  pence. 

pound. 

_,._ 

..  . 

£ 

1 

17     1     o\ 

£   s.  d. 

36 

17.052,103 

0     3  10I 

b.194,929 

37 

16.857,174 

0.227,985 

16  17     ii 

0    4     6| 

3S 

16.629,189 

16  12     7 

0     4     8-| 

0.236,534 

39 

16.392,655 

0.245,488 

l6       7     IO^r 

0     4  11 

40 

16.147,167 

0.254,870 

l6       2     Il^r 

0      5      JT 

41 

15.892,297 

0.311,358 

15     17     IO 

0      6      2-| 

42 

i5-58o>939 

0.277,176 

15     "        l\ 

0    5     6i 

43 

i5-3°3>763 

0.288,094 

15       6       1 

0     5     9t 

44 

15.015,669 
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CX1X.  In  the  foregoing  table  it  may  be  obferved  that  the  differences 
of  the  values  of  an  annuity  of  one  pound  for  the  feveral  fucceffive  years 
of  age  in  human  life,  (which  are  fet  down  in  pounds,  (hillings,  and  pence 
in  the  fifth  column  of  the  faid  table,)  vary  gradually,  by  increafing  or 
decreafing,  within  the  limits  of  4  pence  on  the  one  hand,  and  7  millings, 
and  6  pence,  half-penny,  on  the  other ;  the  leaft  of  them,  (which  is  the 
difference  of  the  faid  values  for  the  ages  of  8  and  9  years,)  being  4  pence, 
and  the  greateil  of  them  (which  is  the  difference  of  the  faid  values  for  the 
ages  of  64  and  65  years,)  being  ys.  6d.\.  And,  between  thefe  limits, 
they  vary,  in  fome  places  by  increafing,  and  in  others  by  decreafing, 
(while  the  years  of  life  increafe,)  by  the  fmall  differences  of  a  penny,  two 
pence,  or  three  pence,  for  the  moft  part,  and  in  a  few  places  by  fix  pence, 
or  feven  pence,  or,  at  moft,  eleven  pence,  excepting  only  the  beginning 
of  the  table,  between  the  ages  of  3  and  12  years,  in  which  they  decreale 
(while  the  years  of  life  increaie,)  by  difference^  of  is.  $d.\>  feventeen 
pence,  and  13  pence,  halfpenny. 

CXX.  This  obfervation  may  be  of  ufe  in  computing  other  tables  of 
this  kind  according  toother  rates  of  intereft,  by  enabling  the  computer  to 
detect  in  good  time  any  error  he  may  happen  to  have  fallen  into  in  the 
courfe  of  his  arithmetical  operations.  Thus,  for  example,  if  in  computing 
the  value  of  an  annuity  for  a  life  of  60  years  by  means  of  the  expreffion. 

450 


___   x  iry{£,  or  _  X  gj   X  ,^+^.759,820, 


or 


__i x    ^°    x   £10.759,829,     I   had  found   the   faid    value    to   be 
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_£io. 154,074,  inftead  of  £10.104,074,  that  is,  10/.  3s.  id.  inftead  of 
10/.  2S.  id.  I  might  have  foon  diicovered  that  I  had  made  a  miftake  in 
the  calculation,  by  fubtrafting  from  this  value  the  value  of  the  like  annuity 
of  one  pound  for  a  life  of  61  years,  which  I  had  before  found  to  be 
£g. 759, 829,  or  9/.  15J.  2d. -;,  and  then  comparing  the  remainder,  or 
difference,  with  the  foregoing  differences  between  the  values  of  the  fame 
annuity  for  lives  of  61,  62,  63  and  64  years,  all  which  I  had  before  com- 
puted. For  I  fhould  then  have  found  thac  this  laft  difference,  (or  the 
excels  of  10/.  %s.  id.  above  9/.  15s.  2d. -^-,)  was  ys.  iod.±;  whicii 
exceeds  the  difference  next  preceeding  it,  or  that  between  the  values  of 
fwo  annuities  of  one  pound  each  for  lives  of  61  and  62  years,  (which  is 
■js.  id.-;,)  by  no  lefs  a  film  than  9  pence:  whereas  that  difference 
(js.  id  I,)  exceeds  the.  next  preceeding  difference  (which  is  6s.  nd.\) 
by  cniy  2  pence-,  and  that  difference  (6s.  1  id.±)  is  exceeded  by  the  next 
preceeding  difference,  to  wit,  ys.  3d.  by  only  3d.'-;  and  this  laft  differ- 
ence., \ys.  id)  is  exceeded  by  the  nexe  preceeding  difference  (which  is 
js,  Ld.-\^    by   only  3d. -j.      Now  each  of  thefe  three  differences  of  the 

differences 
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differences  fet  down  in  the  table,  to  wit,  2d.  3^.4*  and  3d.  I,  is  much  lefs 
than  9  pence,  which  is  the  excels  of  the  new  difference,  ys.  lod.  I,  above 
the  next  preceeding  difference,  p.  id  A.  I  Ihould  therefore,  upon  ob- 
lerving  the  uncommon  magnitude  of  this  lad-mentioned  excefs,  have  been 
led  to  fufpect  that  the  laft-found  difference,  ys.  lod.  I,  was  greater  than 
the  truth,  aud  confequently  that  the  number  found  for  the  value  of  an 
annuity  of  one  pound  for  a  life  of  60  years,  to  wix,  10/.  3J.  id.  or 
£10.154,074,  was  too  great.  And  upon  this  fufpicion,  fo  arifing  from 
the  companion  of  the  faid  differences  in  the  fifth  column  of  the  fore"oin<r 
table  with  each  other,  I  ihould  have  reviled  the  calculation  of  the  value  of 

the  laid  annuity  by  means  of  the  expreffion — - —    x  ^—  X   /.I0v59>82o 

1-035  463 
and  ihould  have  difcovered  my  miftake,  and  have  found  that  the  true 
value  of  the  faid  annuity  for  a  life  of  60  years  was  not  £10.154,074,  but 
£10.104,074,  or  10/.  zs.  id.  And  this  number  there  is  no  reaibn  to 
fufpect  of  being  erroneous,  becaui'e  it  exceeds  the  value  of  the  like  annuity 
for  a  life  of  61  years  (which  is  9/.  15J.  2d.~)  by  only  6s.  icd.±,  which 
is  exceeded  by  the  next  preceeding  difference,  to  wit,  ys.  id.  -'-,  byor.lv 
3  pence.  And  in  facf  I  did  in  this  manner  difcover  and  fet  right  fome 
miftakes  I  had  fallen  into  in  computing  the  foregoing  table. 


CXXI.  There  is,  however,  another  and  more  accurate  method  of 
dilcovering  the  errors  that  may  have  been  made  in  computing  fiich  tables 
of  the  values  of  life-annuities  by  means  of  the  expreffion  above-men- 
tioned, as  loon  as  they  arife,  and  confequently  of  confirming  the  truth 
of  the  computations,  when  they  have  been  rightly  performed.  But  it 
requires  confiderably  more  labour  than  is  neceffary  to  the  making  of  fuch 
a  table  of  differences  as  is  above  fet  down.  Yet  its  ufefulnefs  in  ascertain- 
ing th«  truth  of  thefe  computations  is  fo  great,  that,  I  think,  all  perfons 
who  undertake  to  compute  tables  of  the  values  of  life-annuities  by  means 
of  the  expreffion  above-mentioned,  would  do  v/ell  to  undergo  that  labour, 
and  to  examine  and  correct  their  calculations  by  it.  It  is  given,  and 
explained,  and  illuilrated  by  examples,  by  Mr.  William  Morgan,  actuary 
to  the  Society  of  Equitable  Affurances  on  Lives  and  Survivorships,  in  the 
58th,  59th,  60th,  &c. — 73d,  and  the  212th  and  213th,  pages  of  his 
ufeful  and  learned  treatife,  intitled,  The  Doclrine  of  Annuities  and  Affurances 
on  hives  and  Survivorjhips,  Jlated  and  explained;  which  was  publifhed  in 
octavo  in  the  year  1779,  and  printed  for  T.  Cadell  in  the  Strand.  And  1 
propofe  to  make  farther  mention  of  it  in  the  fubfequent  part  of  this 
difcourfe. 


CXXII.    Bui 


u 
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Of  certain  »r-         CXXII.     But,  though  the  obfervation   made   in  Art.  119   concerning 

thf^creafc  l'le  differences  fe't  down  in  the  fifth  column  of  the  foregoing  table,  to  wit, 

and    decreaie  that  they  increafe,  or  decreafe,  in  different  parts  of  the  table,  by  fmall  and 

of  the  differ,  almoff  equal  increments  or  decrements,  be  true  in  general,   yet  it  is  liable 

encts  1,    the  to  feveral  exceptions.     For  it  may  alio  be  obferved,    that,  in  feveral  places 

il'le'0"1''         'n  tne  ^'^  l<\b\e,  the  faid  differences,  after  having  increafed  or  decreafed 

almofi.  regularly,  or  by  nearly  equal  increments  or  decrements,  for  feveral 

years  together,  do,  on  a  fudden,  increafe,  or  decreafe,  by   a  much  larger 

increment,  or   decrement,  than   before;    after   vvhich  they  again  increafe, 

or   dtcreafe,  as  before,  in   a  nearly  regular  manner,   or   by    nearly  equal 

increments,  or  decrements,  for  feveral   more    years   together;    and    then 

again  receive  an  uncommonly  large  increment,  or  decrement.     Of  this  it 

will  be  proper  to  give  fome  examples  :    and  in  examining  thefe  differences 

with  this  view,  it  will  be  moft  convenient  to  proceed  in  the  order  in  which 

the  values  of  the  annuities  fet  down  in  the  foregoing  table  were  computed, 

that  is,  from  the  older  lives  to  the  younger. 

Now,  if  we  begin  this  examination  from  the  age  of  41  years  and  con- 
tinue it  upwards  to  the  age  of  19  years,  we  fliall  find  the  variations  of  thefe 
differences  to  be  as  follows. 

From  the  age  of  41  years  to  the  age  of  37  years  thefe  differences  are 
5*.  id. 4,  4J.  ud.  4s.  8 d  4,  and  4s,  td.~%  which  differ  from  each 
other  by  only  2d.  4,  id  £  and  2d:  and  then,  from  the  age  of  37  years  to 
the  age  of  36  years,  the  difference  is  3.?.  iod.^;  which  is  lefs  than  the 
next  preceeding  difference,  4.S.  6d  £,  by  the  much  larger  fum  of  8  pence, 
inflead  of  2d.  or  2d.\.  Mfter  this,  from  the  age  of  36  yeais  to  the  age 
of  32  years,  the  differences  are  35.  yd.  4,  3s.  7^. -+->  35.  td.  4,  and  35.  %d. 
which  differ  from  the  next  preceeding  difference,  3*.  led -i>  and  from 
each  other  by  the  fmall  fums  of  id.-|,  \d.\,  \d  \,  and  id.\.  And  thus 
far,  that  is,  from  the  age  of  41  years  to  the  age  of  32  years,  the  faid 
differences  have  continually  decrealed  from  gj.  id.  4,  to  3J.  3d  But  here 
they  increafe  for  one  year,  to  wit,  from  the  age  of  32  years  to  the  age 
of  31  years,  and  then  decreafe  again  ior  the  next  11  years,  or  from  the 
age  of  3 1  years  to  the  age  of  20  years,  and  then  the  faid  difference  in- 
creafes  again  from  the  age  of  20  years  to  the  age  of  19  years.  From  the 
age  of  32  years  to  the  age  of  3  1  years  the  faid  difference  increafes  from 
35.  3d.  to  35.  5^.-41  and  therefore  differs  from  the  value  it  would  have  had 
if  it  had  gone  on  decrtaling  as  before,  (which  would  have  been  about  %s.) 
by  about  ^d.\.  And  from  the  age  of  31  years  to  the  age  of  20  years, 
the  faid  differences  are  3s.  2d.  -j,  3J.  id.  I,  3J.  cd.  i,  2 s.  nd.  2s.  iod. 
2,s.  yd.  2S.  Sd.  zs.  jd.  2$.  6d.±,  2s.  gd.-^,  and  2s.  ^d.  -§•;  which 
decreafe  continually,  and  differ  from  the  next  preceeding  difference, 
3s-  5^>4>    ant^    *rorn  cacn  otner>  by   the  moderate  decrements  of  3d.  4s 

id-ix 
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id. ,;-,  i^.  i^.  y,  i^.  i^.  i<^.  id.  od.\,  i&ii  and  o^.  |.  And,  from  the 
age  of  20  years  to  the  age  of  19  years,  the  faid  diiFercnce  (inftead  of 
decreafing,  as  it  had  done  for  the  preceeding  1  1  years ;)  increafes  from 
2s.  $d\  to  2S.  gd.±,  or  by  an  increment  of  5^.4-,  and  therefore  is  greater 
than  it  would  have  been  if  it  had  gone  on  decreafing  as  before,  bv  about 
6  pence,  or  7  pence. 

And   the  like  irregularities,  or  inequalities,  in    the  variation   of  theft 
differences  may  be  obierved  in  other  parts  of  the  faid  table. 


CXXIII.     This  irregularity  feems,  at  firft  fight,  ftrange  and  unaccount- 
able, and  (agreeably  to  what   has   been   obierved   in  Art.  119,  120)    may 
give   room    to  a  lufpicion    that  the  values   which  increafe,  or  decreafe,  by 
thefe  uncommonly  large  increments,  or  decrements,   have  been  erroneoufiy 
computed.     And  yet  I  am  pcrfuadtd,   from  the  care  I. took  in  the  compu- 
tation of  them,  that  they   are  not  erroneous.     But,  I  believe,  it  will  be  °f  tiie  «ufe 
generally  found  that  this  irregularity  is  owing  to   the  variations  in   the   de-  °/  niai1>'    ol 
creafe   ot  the   numbers  of  perfons  who  are  reprefented,    in  Monfieur   de  larkks.1"^2"' 
Parcieux's  table   above-mentioned,   as    living    at  the  ends   of   the   feveral 
fuccefiive   years   of  human  lire.     For  it  is  remarkable  that,  in  feveral  parts 
of  that  table,  the  number  of  the  perfons   who  die  in  the  fpace  of  a  year 
continues   the   fame  for  feveral  years   together,  and  then  changes  to  fome 
greater,  or  lefTer,  number.     Thus,  for  example,  from  the  age  of  11  years 
to  the  age  of   16  years  6  perfons  are  reprefented  in  the  faid  table  as  dying 
every  year  •,  the  numbers  of  perfons  reprelented  there  as  living  at  the  ages 
of  ii,   12,   13,   14,   15,  and    16,  years    being  872,  866,  85o,  854,   N48, 
and  842,  refpecYively  ;  which  numbers  differ  from  each  other  by   6.     And, 
in  like  manner,  from  the  age  of  16  years  to  the  age  of  20  years  the  nu Tiber 
of  thole  who  die  every  year  is  7 ;  the  numbers  of  perfons  reprelented  to  be 
living   at  the  feveral  ages   of  16,   17,   18,    19,  and   20,  years   being  S42, 
835,  828,  821,  and   814,  reipedtively  •,     which  numbers  differ  from  each 
other  by  7.     And  afterwards,  for   17  years   together,  from  the  age  of  20 
years  to  the  age  of  37  years,  the  number  of  thofe  who  die  every  year  is  8 ; 
the  numbers  of  perfons  reprelented  as  living   at  the  age  of  20  years   and 
the  feveral  fubfequent  ages  of  21,  22,  23,   24,  25,  &c.   years,    up  to  ^y 
years,  being  814,  806,  7y8,  790,  782,  774,  766,  758,  750,  742,  y$u 
726,  718,  710,  702,   694,  686,  and   678;     which    all   differ   from    each 
other  by  8.     And  for  the  next  9  years,  or  from  the  age  of  ^y  years  to  the 
age  of  46  years,  the  number  of  thofe  who  die  every  year  is  again  only  7  j 
the  numbers  of  perfons  reprefented  in  the  faid  table   as  living  at  the  ages 

of  37>  38>  39>  4-o>  4*»  42.  43'  44>  45>  and  46,  years  being  678,  671, 
664,  657,  650,  643,  636,  629,  622,  and  615,  refpedively ;  which  differ 
from  each  other  by   7.     And  the  fame  thing  may  be  obferved  in  other. 

T  2  parts 


140  The  Principles  of   the  DoSlrine  of 

parts  of  Monfieur  de  Parcieux's  laid  table,  and  likewife  in  Mr.  Kerfieboom's 
table  above-mentioned  and  in  Dr.  Halley's  Breflaw  table,  and  in  all  other 
u.bles  of  the  probabilities  of  the  duration  of  human  life  that  have  ever 
been  publifhed. 

Now  it  will  be  found  that  the  extraordinary  decrements  and  increments 
:  bove-mentioned  in  the  differences  which  are  let  down  in  the  fifth  column 
of  the  foregoing  table,  happen,  for  the  mod:  part,  in  thofe  years  of  human 
life  in  which  the  number  of  perfons  who  die  in  the  faid  years  increafes  or. 
decreafes,  or  varies  from  the  number  of  thofe  who  died  in  the  year  next 
preceeding.  Thus,  for  example,  we  have  obferved  that,  from  the  age  of 
41  years  to  the  age  of  37  years,  the  faid  differences  decreafe  from  5^.  id.  ^  to 
4J.  6d.\  by  the  moderate  decrements  of  2  d  ^,  2d.'f,  and  2d.;  and  during 
the  fame  period  we  find  in  Monfieur  de  Parcieux's  table  of  probabilities, 
that  the  number  of  thoie  who  die  every  year  is  always  the  fame,  to  wit,  7. 
But  in  the  next  year,  or  from  the  age  of  37  years  to  the  age  of  36  years, 
the  correfponding  difference  in  the  fifth  column  of  the  aforefaid  table  is 
3-f.  icd.  i;  which  is  lefs  than  the  next  preceeding  difference,  45.  6d.  A,  by 
the  much  greater  fum  of  8  pence:  and  in  this  fame  year  the  number  of 
periens  that  die  in  the  courle  of  a  year  (which  from  the  age  of  46  years  to 
th.  ;ige  of  37  years  had    been   conftantly    7   in  a  year,}   is  increafed  to  8j 

which  cccafions   an   uncommon   increafe  in  the  value  of  d  in  the  denomi- 

p  j  p  

nator  of  the  fraction  in  the  exprefiion x  ■  X    i-Wl/"» 

P-\-d  l'°35       P-\-d  i         ' 

which  exprelfes   the  value   of  the  next  younger   life.     By  this  uncommon 

increafe  of  d  the  whole  denominator  P-\-d  receives  alfo  a  greater  increafe 

p 
than  ufual,  and  confequently  the  whole  fraction  — - — j    and    therefore  alfo 

P-f-d 

j  p  

the  whole  exprefiion  x    =-j~ j  X    i-4-*4j£*   becomes   lefs  than  it 

1.035  P-fd      .     .  ' 

would  have  been  if  d,  or  the  number  of  perfons  dying   in  the   year,  had 

not  increafed  to  the  number  8,    but  had  continued  to  be  7,  as  it  had  been 

for  the  foregoing  9   years,  or  from   the  age   of  46  years  to  the  age  of  37 

years.     Therefore  the  value  of  the  annuity  of  one  pxind  for  a   life  of  36 

x  p  

years  (which  is  equal  to  the  faid  exprefiion  x  • X    1  -i-y\£'i 

will  be  lefs  than  it  wculd  have  been  if  d  had  continued  to  be  equal  to  7 
inftead  of  becoming  equal  to  8.  And  hence  it  comes  to  pafs  that  the 
excefs  of  this  value  above  the  value  of  the  like  annuity  for  a  life  of  37 
year;;,  is  lefs  than  it  would  have  been  if  d  had  continued  to  be  equal  to  7, 
or  that  the  difference  %s.  iQd.±  is  lefs  than  it  would  have  been,  if  d  had 
continued  to  be  equal  to  7,  and  confequently  that  it  falls  fhort  of  the  pre- 
ceed.ng  difference,  4.$.  6d.\-,  by  the  uncommonly  large  decrement  of 
8  pe  .cc. 

And 
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And  in  the  fame  manner  we  have  feen  that  from  the  age  of  3 1  years  to 
the  age  of  20  years  the  faid  differences  continually  decreaie  from  $s.  $d.i 
to  2J.  \d.  -j  by  the  moderate  decrements  of  3^.  ■£,  \d.\,  id.  id.j,  id.  id. 
id.  id.  od.\,  id.  i,  and  od.  ±:  and  during  the  fame  period  of  time  we 
find  in  Monfieur  de  Parcieux's  table  of  probabilities,  that  the  number  of 
thofe  who  die  every  year  (and  which  is  denoted  by  the  letter  dm  the  deno- 

p  1  p  . 

minator  of  the  fra&ion  in  the  expreflion x  =-7— .  X  'i-t-^l/} 

P-f-d  1.035       P-\-d  '      I** 

is  always  the  fame,  to  wit,  8.  But  in  the  next  year,  or  from  the  age  of 
20  years  to  the  age  of  19  years,  the  correfponding  difference  in  the  fifth 
column  of  the  aforefaid  table  is  is.  yd.^-,  which  is  not  only  not  lefs  than 
the  preceeding  difference,  is.  \d.\,  by  about  a  penny,  (as  might  have  been 
expected  from  a  view  of  the  aforefaid  decrements  ^d.~,  id.±,  id.  id  ^, 
id.  id.  id.  id.  cd.\,  id.  I,  and  ci.  ~  of  the  next  preceeding  differences,) 
but  exceeds  it  by  ^d.^,  and  conlequently  is  greater  than  might  have  been 
expected  by  about  6  pence :  and  in  this  fame  year,  or  from  the  age  of  20 
years  to  the  age  of  19  years,  the  number  of  perfons  who  die  in  the  courfe 
of  a  year  (and  which  from  the  age  of  37  years  to  the  age  of  20  years  had 

conftantly   been  8  in   a  year)  is  dimimfhed  to   7  ;    which  occafions  a  lefs 

p 
diminution  than  ufual  in  the  denominator  of  the  fraction  in   the   ex- 

P-\-d 

j  p  

preffion x  X  u-W  £■>  by  which  every  new  value  is  derived 

1.035       P+«       »     1      1 
from   that  of  the  annuity   for  the   next  preceeding  life  which  is  one  year 

1  P 

older.     Hence  it  comes  to  pafs   that  the  faid  expreffion    x  , 

r  r  1.035        P-j-d 

x  |x  -*-  y  £,   (which  is  equal  to  the  value  of  an  annuity  for  a  life  of  19 

years,)  is  greater  than  it  would  have  been  if  d  had  not  decreafed  to  7, 
but  had  continued  to  be  equal  to  8,  as  it  had  been  for  feveral  years  before ; 
and  conlequently  the  faid  value  of  an  annuity  for  a  life  of  19  years  exceeds 
the  value  of  an  annuity  for  a  life  of  20  years  by  a  greater  difference  than  it 
would  have  done  if  d  had  continued  to  be  equal  to  8,  and  the  laid  differ- 
ence, to  wit,  is.  gd.~,  inftead  of  being  lefs  than  the  preceeding  difference 
2S.  4^.i,  by  about  a  penny,  exceeds  it  by  §d.  4. 


CXXIV.  We  have  feen  in  the  foregoing  article  that  the  uncommonly 
great  incremerts  and  decrements  of  the  aforefaid  differences,  (which  are  fet 
down  in  the  fifth  column  of  the  foregoing  table,)  are  often  occafioned  by 
correfpondent  changes  in  the  number  of  perfons  who  are  reprefented  in 
Monfieur  de  Parcieux's  table  of  probabilities  as  dying  in  a  year,  or  in  the 

number 
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p 
number   d   in    the  denominator   of    the   fraction  _ — -.  in  the  expreflion 

X  ■ -  X    \i-t~y  £•     But  they  alfo   fometimes    happen  without 

1-035        p+d 

any  fuch  change  in  the  value  of  d.  Thus,  for  example,  from  the  age  of 
36  years  to  the  age  of  32  years,  the  differences  in  the  laid  fifth  column  are 
3J.  9^-4»  3s-  7^-t»  3s-  6d-i  and  is.  id.  which  all  decreafe  by  the  mo- 
derate decrements  of  \d.\,  id.\,  and  id.~.  But  in  the  next  year,  or  from 
the  age  of  32  years  to  the  age  of  31  years,  the  difference  is  is.  ^d.\-y 
which  is  not  only  not  lefs  than  the  next  preceeding  difference,  p.  3d.  by 
about  id.  (as  might  have  been  expected  from  the  courfe  of  the  foregoing 
decrements,)  but  exceeds  it  by  the  fum  of  zd.l,  and  therefore  is  greater 
than  it  might  have  been  naturally  expected  to  be  by  about  $d.  ^,  or  6  pence. 
And  yet  the  number  of  perfons  who  die  between  the  ages  of  32  and  31  years 
is  the  fame  with  that  of  thote  who  die  between  the  ages  of  33  and  32  years, 
and  between  the  ages  of  34  and  33  years,  and  of  ,5  and  44  years,  and  of 
36  and  15  years,  and  of  37  and  16  years,  to  wit,  8.  How  to  account 
for  this,  and  the  like  uncommonly  great  variations  in  the  faid  differences, 
when  there  is  no  correfpondent  cnange  in  the  number  of  perfons  reprelented 
in  the  table  of  probabilities  as  dying  in  the  ipace  of  a  year,  I  do  not  know. 
But  thus  mucn,  I  think,  we  may  fatcly  conclude,  to  wit,  that,  as  it  often 
happens  that  an  uncommonly  laige  decrement,  or  increment,  of  the  dif- 
ferences in  the  faid  fifth  column  or  the  fo'regbin'g  table,  is  occafioned  by 
a  change  in  the  number  of  periens  dying  in  the  year,  correfponding  to 
fuch  difference,  there  will  always  be  reafon,  whenever  fuch  uncommonly 
large  decrement,  or  increment,  of  the  faid  differences  is  obierved,  and 
there  is  no  change  in  the  number  of  perfons  dying  in  the  correlponding 
year  of  human  life,  to  occalion  ic -, —  I  fay,  there  will  always  be  reafon  irl 
thefe  cafes  to  fui'pcct  that  fome  eiror  has  crept  into  the  calculation,  and  ic 
will  therefore  be  prudent  to  re-examine  the  operations  of  it  with  great  care. 


Of  the    decrements    of    human    life. 

CXXV.  The  numbers  of  perfons  reprefented,  in  a  table  of  the  pro- 
babilities of  the  duration  of  human  life,  as  dying  every  year,  are  called 
by  many  writers  on  this  fubject  the  decrements  of  human  life.  And,  be- 
caufe  thefe  decrements  continue  the  fame  for  feveral  years  together,  in 
feveral  different  periods  of  human  life,  it  is  faid  by  thefe  writers  that  human 
life  wattes,  or  decrec.fes,  uniformly,  for  feveral  years  together,  in  feveral  of 
its  ftages,  or  periods  •,  the  numbers  of  the  perfons  living  at  the  ends  of  the 
feveral  years  in  each  of  the  faid  ftages,  or  periods,  (if  reckoned  from  the 
younger  ages  to  the  older,)  forming  a  regular,  decreafing,  arithmetical 
progrclfion.     Thus,  for  example,   the   numbers  of  perfons  living   at  the 

feveral 
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feveral  ages  of  20  years,  21  years,  22  years,  23,  24,  25,  26,  27,  28, 
29,  30,  31,  32,  S3,  34,  35.  36>  and  37>  years  according  to  Monfieur 
de  Parcieux's  table  of  probabilities,  form  the  following  regular,  decreafing, 
arithmetical  progreffion,  in  which  the  common  difference  of  the  terms 
is  8,  to  wit,  814  +  S06  +  798  +1  790  +  782  +  774  +  766  -J-  758 
+  750  +  742  +  734  +726-1-718  +  710  -j-  702  "i"  694  +  686 
4*  678,  or  814  +  8  14 —  8,    +  814 —  2x8,    -{-814  —  3x8,    +814 

—  4x8    4-814— 5x8,     -j- 814  —  6x8,    +814—  7x8,    +  814 

—  8x8,    +  S14  — 9x8,    +814—10x8,    +814—11x8,    48l4 

—  12x8,   +814 — 13x8,    -J- 814 — 14x8,  +814  —  15x8,  +814 

—  16x8,    +  S14 — 17x8. 


CXXVI.  To  make  the  courfe  of  thefe  decrements  in  the  different 
periods  of  human  life  more  apparent,  it  will  be  convenient  to  prefent 
again  to  the  reader's  view  the  above-mentioned  tables  of  probabilities  of 
Mr.  Kerffeboom  and  Monfieur  de  Parcieux,  and  to  ;fet  down  in  a  feparatc 
column,  adjoining  to  that  which  exhibits  the  numbers  .of  the  perfons 
living  at  the  ends  of  the  feveral  fucceffive  years  of  human  life  in  each 
table,  the  numbers  of  the  perfons  who  have  died  in  the  next  preeecding 
year.     Thefe  tables  will  then  be  as  follows. 


TABLE 
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TABLE 


IV. 


Being    the  foregoing   table  cf  probabilities   of  Mr.  Kerffeboom,   above 
fet  down   in  page  4,   together  with  the  numbers  of  the  perfons  dying 
in   every  year,    or  the  decrements   of  human  life,  fet  down   in  an 
adjoi?2ing  column. 


Tears 

Perfons 

«f 

living. 

Age. 

Perfons  dying 
in  a  year,  or 
the     decre- 
ments of  hu- 
man life. 


Years 

»f 
Age. 


Perjons 

living. 


Perjons  dying 
in  a  year,  or 
the     decre- 
ments of  hu- 
man life. 


0 

1400 

275 

15 

856 

7 

I 

1125 

5° 

16 

849 

7 

2 

!°75 

45 

l7 

842 

7 

3 

1030 

37 

18 

^35 

9 

4 

993 

29 

»9 

826 

9 

5 

964 

*7 

20 

8,7 

9 

6 

9+7 

17 

21 

808 

8 

7 

930 

l7 

22 

800 

S 

8 

9l3 

9 

23 

792 

9 

9 

904 

9 

24 

7^3 

u 

10 

895 

9 

25 

772 

12 

11 

886 

8 

26 

760 

13 

12 

878 

8 

27 

747 

12 

13 

870 

7 

28 

735 

12 

H 

863 

7 

29 

723 

12 
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1  ears 

Perfoni 

Perfons  dy  ir.g 
in  a  year,  or    ' 

1 'ears 

1     1'erfons 

Perfons  dyir.g 
in  a  year,  or 

"f 

living. 

the    decre- 

1          ^ 

1     l:~-ing. 

the    decre- 

Age. 

ments  of  hit' 
man  life. 

J     4* 

1 

ments  of  hu- 
man life. 

3° 

7II 

12 

1    50 

5°7 

,, 

31 

699 

12 

51 

495 

'3 

32 

687 

12 

52 

4S2 

12 

33 

675 

13 

53 

470 

12 

3+ 

665 

JO 

54 

458 

12 

35 

655 

IO 

55 

446 

12 

36 

645 

IO 

56 

434 

'3 

37 

635 

IO 

57 

421 

*3 

38 

625 

IO 

58 

408 

J3 

39 

615 

10 

59 

395 

J3 

40 

605 

9 

60 

382 

*3 

4t 

596 

9 

61 

369 

'3 

42 

587 

9 

62 

356 

'3 

43 

578 

9 

63 

343 

14 

44 

569 

9 

64 

329 

14 

45 

560 

10 

65 

3r5 

14 

46 

550 

10 

66 

301 

14 

47 

540 

10 

67 

287 

14 

48 

530 

68 

273 

, 

8 

14 

49 

518 

11 

% 

259 

14 

u 
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Years             Perjons              Perfom  dying 

Tears 

Perfons 

Per/ins  dying 

„f                i-    ■                   in  a  year,  or 
of                 Ipvinv.                 ,     / 

0                 the  aei  reixents 

of 

living. 

in  a  year,  or 
the  decrements 

Age. 

of  human  life. 

Age. 

of  human  life. 

70 

245 

14 

86 

36 

8 

7* 

231 

14 

87 

28 

7 

72 

217 

H 

88 

21 

6 

73 

203 

14 

89 

15 

5 

74 

189 

14 

93 

10 

3 

75 

175 

15 

91 

7 

2 

76 

160 

15 

92 

5 

2 

77 

145 

15 

93 

3 

1 

78 

130 

'5 

9  + 

2 

1 

79 

»«5 

15 

95 

1 

0.4       . 

80 

100 

'3 

96 

c.6 

0.1 

81 

87 

12 

97 

0.5 

0.1 

82 

75 

1 1 

98 

0.4 

0.2 

83 

64 

9 

99 

0.2 

0.2 

U 

55 

10 

ICO 

0.0 

S5 
1 

A5 

9 

TABLE 
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TABLE 


V. 


Being    the   foregoing   table  cf  probabilities   of   Monjicur  de  Par  deux, 
above  fet  down  in  page  6,    together  with  the  numbers  of   the  per  fens 
dying   in   every  year,    or  the   decrements   of  human  life,  Jet  down 
an  adjoining  column. 


)  ears 

Perfons 

Perfons  dying 

2  'cur  j 

Perjor.s 

Perjons  dj  ii:g 

of 

living- 

in  a  year,  or 
the     decre- 

of 

living. 

in  a  year,  or 
the     decre- 

Age. 

ments  of  hu- 
man life. 

Age. 

ments  cf  hu- 
man life. 

0 

IOOO 

3° 

18 

828 

7 

4 

970 

22 

'9 

821 

7 

5 

948 

18 

20 

8x4 

S 

6 

930 

15 

21 

806 

8 

7 

9l5 

l3 

22 

798 

8 

8 

902 

12 

23 

790 

8 

9 

890 

10 

24 

)82 

8 

10 

880 

8 

25 

774 

8 

ii 

872 

6 

26 

766 

8 

12 

866 

6 

27 

75* 

8 

l3 

860 

6 

28 

750 

8 

J4 

354 

6 

29 

742 

S 

*5 

848 

6 

30 

734 

8 

16 

842 

7 

3« 

726 

S 

17 

S35 

32 

718 

7 

8 

U    2 
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)  ears 

Perfons 

Perfons  dying 

Tears 

Perfons 

Perfons    dying 

of 

living. 

in  a  year,   or 
the  decrements 

of 

living. 

in  a  year,  or 

the  decrement; 

Jge. 

of  human  life. 

Age. 

of  human  life 

33 

710 

8 

52 

560 

I  I 

34 

732 

8 

53 

549 

11 

3D 

694 

8 

54 

533 

11 

gf6 

686 

8 

55 

526 

IX 

37 

67  S 

7 

iS 

5*4 

12 

38 

671 

7 

57 

502 

*3 

39 

664 

7 

53 

4S9 

13 

40 

6  57 

7 

59 

476 

*3 

41 

6  jo 

7 

60 

46  j 

*3 

42 

643 

7 

61 

450 

13 

43 

636 

7 

62 

437 

14 

44- 

629 

? 

63 

4*3 

J4 

45 

622 

7 

64 

40.9 

14 

46 

615 

8 

65 

395 

15 

47 

607 

8 

66 

38J0 

16 

48 

599 

9 

67 

364 

i? 

49 

59° 

9 

€8 

347 

18 

50 

581 

69 

3*9 

10 

J9 

5l 

57  * 

1 1 

70 

310 

3 

1 

'9 
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1  ears 

Per/ins 

Per/bus    dying 

?Var* 

Perfons 

Per/on t  dying 

of 

living. 

in  a  year,  or 
the  decrements 

»/ 

living. 

in  a  year,  or 
the  decrements 

4ge. 

of  human  life. 

Age. 

of  human  life. 

71 

291 

20 

84 

59 

I  ( 

72 

271 

20 

85 

48 

10 

73 

251 

20 

86 

38 

9 

74 

23I 

20 

87 

29 

7 

75 

21  I 

J9 

88 

22 

6 

76 

I92 

l9 

89 

16 

5 

77 

l73 

>9 

90 

11 

4 

/8 

»54 

91 

7 

18 

3 

79 

136 

18 

92 

4 

2 

80 

11S 

*7 

93 

2 

1 

81 

101 

16 

94 

I 

1 

82 

85 

H 

95 

O 

H 

71 

12 

yf  renm* 
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A  remark  on  the  decrements  of  human   life  in  the  foregoing  tables   of 
Mr.  Kerfjeboom    and   Monf.eur  de  Parcieux. 

CXXVII.     It  appears   from   the  foregoing  fable   of   Mr.  KerfTeboom 

that  in  feveral  different  periods  of  human  life,  from  the  age  of  12  years  to 

the   age  of   80  years,  the  decrements   of  life,  or  the  numbers  of  perions 

dying  in  a  year,  continue   the  fame  for  five,  fix,  or  feven,  years  together, 

and  in  one  period  for  twelve  years  together,  namely,  from  the  age  of  63 

years  to  the  age  of  75  years,  in  each  of  which  years  the  number  of  perfons 

dying  is    14.     And  it  appears   in  like  manner  from  the  foregoing  table  or 

Monfieur  de  Parcieux,  that  in  feveral  parts  of  human  life,  from  the  age  of 

1 1  years  to  the  age  of  80  years,  the  decrements  of  life,  or  the  numbers  of 

perfons   dying  in   a  year,  continue  the  fame  for  four,  five,  or  eight,  years 

together,    and   in   one  period    for  no  lefs  than   feventeen    years    together, 

Application     namely,  from  the  age  of  20  years  to  the  age  of  37  years,  m  each  of  which 

ot  the  laid  re-  years  t[ie  number  of  perfons  dying  is  8.     Now   by   the  help  of  this  obfer- 

m3:  ok°  oT  vat'on  we  may  'n  fome'  degree  ahridge  the  labour  of  computing  the  values 

abridging  the  of  life-annuities,  when  thofe  values  are  not  derived  one  from  the  other   by 

computations  .     .  i  JP  .     .        .  . 

of  life-annui-  means  of  the  expreffion   —  X  3-7—    X    \l-^y\b     but    are    computed 

ties, when  per-  r-f-d 

formed  in  the  feparately  in  the  manner  defcribed  in  Art.  86  and  exemplified  in  Art.  94 
method  de-  by  tne  computation  of  the  value  of  an  annuity  of  one  pound  for  a  life  of 
fcnbedinArt.  t|ie  ag£  Q£  IQ   years      jpor  jt  ;s  tnere  j]iewn   that  the-  value  of  an   annuity 

of  one  pound  a  year  during  n  years,  in  cafe  a  perfon  aged  A^  years  lliall  lo 

£ 

1                          P'  P' '             P'  '  '  PiV 

Tong  live,  is  equal  to    —  x  the  feries   —     -j-  ■  "r  T"  

P                            r  r1                  r3  r* 

,    Pv        ,     /Hi  JDtii  ■'  P'i 

-4-  —    -f- —    ~+-  -+-  ccc.  continued  to  n  terms,  or  to  the  term   — . 

Now  this  feries  may  be  divided  into  feveral  different  feriefes,  in  fome  of 
which  the  numerators  of  the  terms  will  (as  appears  from  the  foregoing 
obfervation)  decreafe  by  equal  differences,  or  form  arithmetical  pro- 
greilions.  And  where  this  happens,  the  faid  lefier  feriefes  may  be  fummed 
in  a  more  eafy  and  expeditious  manner  than  by,  firft,  computing  the  values 
of  every  tingle  term  in  them,  and  then  adding  them  all  together  into  one 
fum,  as  was  done  in  Art.  94.  For  the  denominators  of  the  terms  of  thefe 
feriefes  are  the  terms  of  a  geometrical  progreflion,  and  decreafe  continually 

in  the  proportion  of  —  to  1 ,  or  of  1  to  r :  and  where  the  terms  of  a  feries 
r 

confitr.  of  fractions  whofe  numerators  form  an  arithmetical,  and  their 
denominators  a  geometrical,  prooreilion,  the  fum  of  the  terms  of  fuch  a 
feries  may  be  found  in  a  compendious  manner,  without  an  actual  com- 
putation and  addition  of  them  all  together,  by  a  method  not  unlike  that 
explained  above  in  Art.  80  and  81   for  finding  the  fum  of  the  terms  of  a 

fimple 
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ample  geometrical  progreffion,  (fuch  as  —  -J-  -%    -\- — -    -f- -  -   +—  - 

-J — 1L    -f-  —  -4-  &c.    -h— J  ^    and  which  is  derived  from  that  method. 

The  manner  of  deriving  fuch  a  method  of  fumming  thefe  compound 
feriefes,  confifting  of  terms  whofe  numerators  form  an  arithmetical,  and 
denominators  a  geometrical,  progreffion,  from  the  aforefaid  method  of 
fumming  a  fimple  geometrical  progrdlion,  1  will  now  endeavour  to 
explain. 

Of  the  fummation  of  a  fries  of  fractions,  confifling  of  a  given  number 
of  terms,  whofe  numerators  form  a  decreafmg  arithmetical  progrefjion, 
and  denominators  an  increafng  geometrical  progrejjion. 

CXXVIII.      Let  a,    ->r-a—d,    -\-a  —  id,    +  a—  3d,    -f>  a  —  4/, 

~\~  a  —  $d,  -{-  a — 6d,  -|-&c.  be  a  decreafmg  arithmetical  progreffion, 
confifting  of  any  number  of  terms  denoted  by  the  letter  ;/.  Then,  it  is 
evident,  its  laft  term  will  be  a  —  \n — ij  x  d.    ox  a  —  \nd — d,    or  a  —  nd 

■rd. 

In    rfie   next   place   let   r   be  any  quantity    greater    than    1,     and    let 
—    H~  -  —    +  —    4-  ■ —    -4-  —   ~h  —    -f-  —   -4-&c.  be  a  geome- 

trical  progreffion  confiding  likewife  of  ;;  terms,  which,  it  is  evident,  will 
decrcafe  in  the  common  ratio  of  1   to  r.     The  laft  term  of  this  feries  will 

evidently  be    —  . 

Laftly,     let   the     terms    of    this  latter,     or    geometrical,   progreffion, 


—    ~r—z 


>      be 


7- 

multiplied  into   the  correfpondent  terms  of  the  arithmetical  progreffion, 

a,  -j-  a  —  d,    -j-  a  —  id,    ~\- a — 3d,    -\-a  —  \d,    -{-a  —  ^d,    -\-a~-6J, 

-JrSjc,    -f-  a  —  nd  -\~di    and   we  ihall  thereby  form  a  third  feries,  which 

...  ,          r  11                         a      1    a  —  d      1    a  —  id     ,     a — •  3d     ,    a  —  ±d 
will  be  as  follows,  to  wit,  —   ~\~  — : —    -J-  -}-  2_   -j-  E. 

,    a  —  zd      ■    c.  —  6d     1    Q           ,    <z  —  ud  -\-d       ,,  ,      r  r     , 

-4- —    -4-  +&c.     -V- L_ .      Now  the  lum    ot    the 

terms  of  a  compound  feries  of  this  form  may  be  obtained  without  actually 
computing  every  feparate  term  in  it  and  then  adding  them  all  up  together, 
by  a  method  derived  from  that  given  in  Art.  So  for  finding  the  lum  of 
the  terms  of  the  geometrical  progreffion  A  -}- B  -j-C  -{- D  -j-  E.  This 
method  may  be  explained  as  follows. 

CXX1X.     The 
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CXXIX.    The  foregoing  compound  feries  may  be  divided  into   the 
following  fets  of  quantities,    to  wit, 

j    +v    +T>    +T-    +T>    +^    +t  +&c'+^ 

—  d        —  d       —  d        —  d        —  d       —  d  0      —  d 

. —            —           — -            __  —  &c.       — 

y"-                    f-J                   f*                    j-1                   y*                   y7  yx 

—  d        • —  d        —  d        —  d        —  d  o       —  d 

fi                                         f*                                         J-S                                          yt                                         y.7  r„ 

—  d         —  d         — —  d          —  d  o       — '  d 

— -  —  &c.       

y*                    y*                    y6                     yT  yn 

yS                         y^                          y7  yn 

ri             r7  y» 

—  d  —d 

— -  —  &c.      — 

rT  r* 


&c. 


—  d_ 
r" 

—  d_ 

yn* 


In  this  fet  of  quantities  k  is  evident  in  the  ift  place  that  the  upper  line 

£  -4--fL  +_£  -Y—  -f&c.  will  confift  of  n  terms,  and  the  fecond 
r  r1  r3  r+ 

line       —        —       —  — &c.   of  one  term  lefs   than  the  upper  line, 

or  of  n  —  1  terms,  and  the  third  line  of  n  —  2  terms,  and  the  fourth  line 
of  n — 3  terms,  and  fo  on,  every  new  line  confiding  of  one  term  lefs  than 
that  which  immediately  preceeds  it ;  and  confequently  that  the  loweft  line 

will  confift  of  only  one  term,  to  wit,       — . 

yn 


Secondly, 
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Secondly,  the   number  of  thefe  horizontal  lines   of  term?  will  be    the 

fime  as  the  number  of  terms  in  the  upper  line   —    4-  JL.     4-  J1 i.     4-  _£. 

*-f-  &c.   that  is,  ;/. 

Thirdly,  the  terms  in  all  the  lines,  except  the  firft,  or  upper,  line, 
—    +— -    ~f"  — -    -j~ —   -j~&c-   have  the  lign  —  prefixed  to  them,    and 

•■  T  Y  T 

are  to  be  fubtracted  from  the  upper  line. 

And,  fourthly,  all  the  lines  of  terms  except  the  two  lad,  (which  coniilt 
of  only  two  terms  and  one  term,)  are  geometrical  progreffions  whofe 
terms  decreafe  in  the  common  ratio  of  i  to  r,     Confequently  they  may  be 

fummed  by  the  application  of  the  expreffion   -  "iven  in  Art.  8o 

A—B      ° 
for   the   fum   of  the   terms   of  the   geometrical  progreffion    A-j-B~\-C 

CXXX.     Now,  if  we  apply  this  expreffion  to  the  firft,  or  upper,  feries, 

^~\.JL    4-_fL    +JL   +  .£  +  a     +-a-    +&c.    +  *       we  fliall 
r      i    rx  r1      '     r*     '    rs      '     r6    T  r7  r»* 

have^=-,     and  5  =  —,      and  E  =  —.      Therefore    A  A   will    be 
r  r~  r" 

=,£*•    and  BE  will  be  —  x  —  =  ^— ;     and   AA  —  BE  will  be 

r*_ fl  ,         r ,     AA—B_E 

■B 

r"  aa  —  aa 


a    —   a      /__r1a —  ra\   ra —  a  ,         r  ..,      A  A  — 

=  7         77    (=—71—)   =-7T-;      and   confequently  — ^_- 


will  be  = (= 

ra  —  a       \ 


r"+z        (_rnaa  —  aa  rz        __rn  a  —  a         a 


7""+2  ra  —  a         r"  x  r — 1 


X   C l\  =  -^—  X  ,',     Therefore  the  fum  of  all  the  terms  of 

r:>     1        r — 1  r» 

X  the 
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the  feries  ±  +  JL  -j-  —  -V-  JL   +  ±-   4-  A.   +—  4-  &c.  4— i 
i-         r*       ■*•*  r*  r'  rs  ?7  r« 


r—  i  r* 


CXXXI.     And,  in  like  manner,    if  the  fame  exprcffion  — . 

*  A  —  B 

be  applied  to  the  fecond  feries  —  •  +  —  -4- —    ■+•  —  -    4-  —      4" 

•f  &c.     +-->      weiballhave^=  -i,     and   i?  =  JL,      and  E  = 

■ — ;     and  confequently  ^f^f  —  — j     and  BE  —    and    yf^f  — 

JS£  =  ^  -  4L.     (==  r»+idd—r*dd\  =  r«-*dd  —  dJ.    and  j_B 
r"  t*-\r3     v  r"+7  '  r»-t3         } 

d     —d         ,r3d  —  r*d\  rd  —  d  ,     A  A  — BE    — 


/_.  r- a  —  r  a\      _ 
V  Vs         / 


an 


d 


A  —  B 

yn—\  dd dd 

rnJrl~  /r"~-^dd  —  dd  rv  „  ?•»— '  </ —  J  j 

rd—^d     '     V  r*±3  rd  —  d  r«vr^TT  r— I 


r"~  i  —  i  \   W 


) X    _L        _!_.      Therefore    the   fum   of   ail    the 

r"        /        r  —  i  r  rn 

terms  of  the  faid  fecond  feries,  —   4-  —    4-  — i.   -h  _    SH  — -    ~r~ — - 

r  r3  t*  r*  r6  r7 

4- &c.   -j-    ^  ,    is  =  —  x  (TT — _L  .     QE  I. 


GXXXII.     The  third  feries  A.  4- A  4*  J-   4-  —,   +  —  +  &c. 

4-  is  equal  to  the  fecond  feries  —     -I 4-  —     4-  —      4" — 

1-  -       4-  &c.  4-  —   without  the  firft  term  — .     and     therefore    is    = 


r  —  i 
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d 


*S5 


7    7*        ri     v      7-;x?zr, 


—  r»— 2  x  r —  i  x  i     ___    r*—ldr~d      — •r''~iy.rd  —  d 

rnY.r  —  i 


r"  x  r  —  x 

—  /»— '  d-\-r"—  ^d  r"-zd  —  d 


r»  x  r —  i 


ft  x  r —  i 


=  r^'d—d      —J      _.    r»-id  —  d 

r*x7—y. 

r"—\d —  d 

r"  x  r —  i 

)-■— 


r"  x  r —  x 
d  rn~2  —  i 

r — i  ri~ 


i 

tr 


fit 


.     Q^E  I. 


CXXXIII.     And  the  fourth  feries,  _fL  4~-£    -L  A   +  J    4- &c 

r*  •    L  ,r*        i   r' •      -rT 

4-  — «    is,  in  like  manner,  equal  to  the  third  feries    -—     -J — —    4-  _. 
-\ r    -f"  — -  -j-8cc.   -h — .    without  its  firfl  term  — .     and   therefore 


IS  = 


X 

r  — i         n 


i 


-  d 


.i> 


/_.  r»—*d  —  d     —  d 
1      V 


r" — 2  ^  — '■  d 


r»xr — i  r  r»xr — t 

—  r»-3x  r—i  xd     __    r»—*d—d     —  rn-^^rd—d  r*-*d  —  d 


r»xr — i  r"xr — i 

—  r»— 2  d  +  r»— 3  d  r*—ld — d 


r"  x  r — i 


r»  x  r- 


r"  x  r —  i 


j-«— 


J 


r»  x  r —  i 
X 


r»— 3  —  I 


r —  i 


i 

— —  • 


CLE  I. 


CXXXIV.     And  by  proceeding  in  the  fame  manner  we  mall  find  that 
the  fifth  feries,    —    4-  —     4"  —    +  &c.     4-  . —       is  =   x 

I  L_      —       and  that  the  fixth  feries,  — -    4-  —     4-  Sec.    J .    is    = 

,-r^-    X    l-L""-!,    and  that  the  feventh  feries,     -^r    +-^    +  &c. 


X   2 


+  7^i 
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d       »  d  I 

T"  ■ — j   ,s  " X     --  -      _L.     and  that,    in   q-enerat,    the   ;;uh  feries, 


J771 


+ 


— —  +&c.  + —       is  =  


X 


1 

r* 


CXXXV.  Confequently  the  value  of  all  the  feriefes  in  Art.  129, 
except  the  firft,  that  is,  of  all  the  feriefes  whofe  terms  are  marked  with 
the  fign  —   and   are   therefore   to   be  fubtracled  from  the  firft,   or  upper, 

lencs    —    -4- —    -4-  *T*  -  1* —    + ~r —     - 1    &c 


will  be  == 


r*     "     r 

d 


ich 
ppt 

r* 7 


r — 1 


,      </ 


r — 1 


X 


rn     '    r —  1 

d 


d 


J_-JL  + 

r  *        r"         T —  1 


X 


■  1 


2-  +  —    x 

,-«         r — 1  r^ 


r» 


r — 1 


-J-  &c.   continued  to  n  —  1  terms,    and  confequently  is  = 


r — 1 


r  r» 

X     the 


geometrical  feries   — 


~l    ~ 


.j_ 


i     +  ^7    +-h     +    &c' 


—  d 


continued  to  n-—i   terms,  or  to  the  term    x  « 1  X  — 

r,"— »  r — 1  r' 

=  . x  the  geometrical  ienes  —  ~r  —  -f- —   T  —  -     1* —  ~rm  - 


-J-&C.    + 


,. ,.— .  > 


r — 1 


X 


n —  1 


r" 


-.      Now  it  has   been   fhewn   above 


in  Art.  8  1,  page  92,  that  the  fum  of  all  the  terms  of  the  geometrical  feries 
JL-4-_L    +_?_    4--L    +-L    4.JL4-&C.     continued    to    the   term 

j       .     _      1        —   1 
„j   is  =  ; — 

yn 


r—i      t"xr—i 


,     Therefore  the  fum  of  all  the  terms  of  the 


iame  geometrical  feries  continued  to  the  term  ,    or  to  one    term    lefs 


than  before,  will  be  — 


„    j_     — _r — J_      f—_J_     ~_J 

r — 1         >'xr — 1  f"      ^     r.  —  1        r"xr — 1 


■  1  x  r —  1 
r"  x  r—  i 
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—  i  x,-_i     __    J_      —  i  —  r  +  i         _  _i_      —  r        _\ 
~rnx  r^\         r~ l        r"x7—i  r»xr—i  r~i         r»xr— 1/ 

i        —  i  (/ 

"  - — ; =====  •     Therefore     X       the    geometrical   feries 

r—i  rv_ixr_1  ?  — I  & 

—  •+•  —      +  —       ■+•  —      -1-  —      T"  — -    -J-  &c.  +  is     == 

J  i       —  J  i 

- —    X  " — ;     X ■     Confequently  the  fum  of  all  the 

t  —  i        ;  —  i        /  —  i  r" —  i  x  r i 

feriefes  in  Art.  129,  except  the  firft  feries,    —     +—     +  -?-     -j-  — 

r  rx  rz  r* 

-|  &c'  +     is  =  —   x  —        —    x  =         —   x  

r"  r — 1       /• — 1         r — 1         r„—l  x  r j         r — 1  r* 

d  —   d  — >ni-\-d  . 

=  : ,,, .»  =.      But  it  has  been  Ihewn  above, 

r —  1 1  rK —  •  x  r —  1 1  r*  x  r —  1 

in  Art.  130,  that  the  fum  of  all  the  terms  of  the  firft,  or  higheft,    feries, 

—  4- —     -r- —     "+"*;-—     "T —     -i + —     -f- &c 


r  m* 


is  =   -f—    X 


— .     Therefore  the  excefs  of  this  firft  feries  above  the 

/' — I  xtt 

fum  cf  all  the  reft  is  =    -L-    v    I*  —  1    ~-^ jl  _1 


r      l  )»         r — 1 1  r"— ixr — i|l 

4-  — ■ — • .     Therefore  the  fum  of  all  the  terms  of  the  compound  feries 

,-/;  x  r — 1 

a      .a — d    _j_  a — 2d      \0  —  3d      _1__  a  —  \d      ^a  —  c,d        .     a — 6d 
7  1"  -pr     1       ,-3        T     r4  i     —  '    —  -r  — 

-j-  &c.    -j- - — ! — j    (which  is  equal  to  the  faid  excefs  of  the  faid  firft 

r" 

feries  in  Art.    129    above  the   fum    of  all   the  reft,)    is   alfo   equal    to 

t j    —  d  t      d  nd  —  d 


x  r    _; 


r — 1         ■       r«        r — ii  r»—  >xr — 1\~  r"y.r — 1 


=-j      +   =r.       QJEI. 


CXXXVI.    The 
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CXXXVI.     The  foregoing  expreflion  may  be  made  fomewhat  more 
iimple   by  means  of   the  following  iubititutions. 

Areduaionof        Let  G   be  equal  to    }    or  to  the  fum  of  the  terms 

the    value  of  T — I  yn  x  r — I 

<he    aforefaid  I  t  1  1  1 

compound  fe.  of  the  geometrical  progreflion  —    4-  —    -4-  -  -    +  — ■   ~f-  —     +   — 
ries  found  in  &  ^    °  y       '     rl       l      r 3  r*      '     r s  rs 

the  laft  article  -  . 

to  a    (horter  -j -J-  Sec.    continued  to  n  terms,  or  to  the  term  •     and  let  H  be 

and    fimpler             r7                                                                                                    r" 
exprefllon.                                     l                                                                             I            r            r 
equal  to  G ,   or  to  the  fame  geometrical  progreffion  —  -f-  _ _  -j 

-| + —     4- —     4"—     +  &c.      continued  to  the  term    — 

1     r*  rs  r6  r7  r«—i 

inftead    of  the  term    — .     Then  will  the  foregoing  exprefllon    

yn  y t 

jTITi      —  d  .       d  nd — d  dH 

yn  y — il  y—ix.y — 1|  r*  x  r —  1  r — * 

nd- — d  ~  d  q J       ,    nd  —  d  _  dG 

4. — —7-  =   aG x  u    J.     -\ =      =     aG     —    

yxr  —  1  r — l  r»  r"x.r — r  f — * 

d  ,    nd — d  dG      ,      nd 

■=  4- =-    =   au  ■ "T"  ■ ==.       Therefore    the 

—  1  r>'xy — 1  r — l         y"xr — 1 


r"  x  r- 

,  r   ■          a  .a — d       1      a  —  id         .a  —  2d  <     a  —  A.d 

compound  lenes     —     4- 4"    : —        4- —      4-  — 

1    a  —  zd       ,r.  —  6d  ,     or„         1     a  —  nd-\-d      .  dG 

4- ^-     -f" : —  +  &c-       "T ! —      is  =  aG      —    

^r-nd-=     qei. 

?■«  xr — 1. 


CXXXVII.     I   will  now   proceed  to  apply  this  exprefllon  to  the  com- 

P1            P'1           p>  1 1           plv  pv 

putation  of  a  part  of  the  feries  —     -j-  — ■—    ~\-  -\~  -\-  — — 

4~ —    4- 4r  &c.    in   the  cafe  of  an  annuity  for  a  life  of  the  ao-e 

1  j.S  '  7-  7  ■  *  fc> 

of  10  years  according  to  Monfieur  de  Parcieux's  table  of  the  probabilities 
of  the  duration  of  human  life-,  of  the  value  of  which  annuity  we  have 
already  exhibited  the  full  computation  above  in  Art.  94. 

An 
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An  example  of  the  fummation  of  a  compound  feries  of  this  form.,    to  wit, 
a        I     a  —  d       j^a  —  id        \a  —  3^      -X- a  —  4^       -4-  ^ —  5^ 

—    "•      p~~       I       p         t     r4         ~r  — • p  t*  — 

4-  1H —    4-  &c.     continued  to  n  terms,  or  to  the  term ! — , 

by  means  of  the    exprefjion  aG 4- ;     in  which  the 

r — i  rBxr — i 


capital  letter  C  is  put  for  X     =====  ,      er    the   fum    of    the 

*  r-r-l  r"xr — I 

terms  of  the  geometrical  progreffion   —    -+-  — -    "+"  — j    "+*  —    4-  — - 
4-  — -    ■+-  —  -f-  £&.    continued  to  n  terms,  or  to  the  term 

r5  r7  )-a 


CXXXVI1I.     The  tenth,  eleventh,  twelfth,  and  other  following  terms 

c     i.      c    ■       P'      i    P'1      i     P111        ,     P'v        i     Pv     _j     Pvi      _l_^m 
of  the  fenes  — -  -f- 4-  -f-  4-  -  -     -+-  — -     4- 

r  rz  r'  r*  r$  r  r7 

Pxxvn 
-f-&c.  in  Art.  94,  as  far  as  the  27th  term,    or  — - — }     are   as    follows, 

M  wit,  ii4+8o6  798  790  782      +774      +  7*6 

_i_  75^     4.  750      .    742       ,    734    +7_26    _i_7£8+7_LO  _j_  702 

4-  -^—    4- 4-  — '— .     in   which  the   numerators  814,  806,   798, 

790,  &c.   decreafe  continually  by  the  fame  common  difference,   8.     This 
feries  is  equal  to  the  product  of  —     v    the  feries    — l4-     4-  ■    4-  '-*— 

H-  79°  +  7ii  +  774  _,_  766  +  758  +  750    +   742  +  734 

7-*  j-5  y*  7.7  „8  ~9  j-'°  jc*   * 

726  7^  7JO  702  694      ,    686     +  6-Z^.     and 

*        rl-  j.13  r«4  r.5  j-i  6  r»-7  r'  »  > 

this 
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this  laft  feries  is  of  the  fame  form  with   the  feries ( — ^_  4 _ 

r  rx  rz 

a — iA       .a  —  dd      .   a  —  zd      ,    a  —  6d       ,    Q          ,    a  —  »a-4-« 
4 2_      4 1_     j ±~      4-   4-  &c.     4-  — - « 

which  is  the  fubjecl  of  the  foregoing  articles ;   and  confequently  it  may  be 
fummed  by  means  of  the  expreflion  aG        -j -=^=r.         This 


r — i 


r"  x  r —  i 


may  be  done  "*-  the  following  manner. 


CXXXIX.     Here  r  is  =  1.035  '»    an^  n->    (or  tne  number  of  terms  in 

the  feries,)    is    18;    and  a,   (the   numerator  of  the   firft  term,)   is  814; 

and  dy    (the  common  difference  of  the  numerators,)   is  8.     Therefore  the 

_           n  —  dG           nd         .  _8G  18x8 

expreflion   aG       - 1 ; ;    1S  =  814  G 


r — 1       r*x>— 1  -035        1.035!'    x.035 

=  814G  —  228.571,428  G       +    — L4i_- =    585.428,572  G 

1035!     x.035 

4.  4II4'2  °y^4r.     Now  it  appears  from  Mr.  Smart's  firft  table  of  com- 

1.035I" 
pound   intereft,   page   52,    that  the  18th  power  of  1.035   is    r. 857,489; 
and  it  appears  by  his  fourth  table  of  compound  intereft,    page  76,  that  G, 

or  the  value  of  the  geometrical  progreflion  —    £  -i   4.  _L  4.  _I-    +~ 

4.  _L    4.  _L  4.  &c.    +  :|s,      when    r    is    =    1.035,     is    13. 189. 681. 

,  41 14.285,714  .  _     , 

Therefore  585.428,572  G  +      =rn —  is  =  585-428,572  x  13.189,681 

1'°35 

4114.285,714  =  772I.6l6,ii2     +  2214.97^778    =  993^.587,890. 
1.857,489 

_,       r         ,      r  •        814       ,    8o5  708  790      ■    782       ,   774 

Therefore  the  feries    — I      4 4.  L2-      4-  L2~      4-  - —      4-  ^~ 

7  66  758  750        ,742  7J4  726  7.i8  710 

T      7  r8  r9  r'°  r* '  rl*  r'5  r1* 

$«21    4-^+    +^    +  $??     is  equal   to   9936.587,890.       Confe- 

quently 
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Si  4  806  798  790  78  774 


1      1     r   •        s'4             bob        .     79s  790       ,     782  77 

quently  the  feries    — -      +  +    -,-      +    -tt     +  - —       +    — 


766         758         750  742       ,7J±      j.  7i^     _,.  7fS       ^   7j_o 

6        "T„i7         T     ,H  "T     r  •  a  "•"     ,--0 


TOO  /50  /^  /^  ,5  +  ^w         m/1o 


+  Z?i       +--%        +  '««       +  <£     is  =  9956.587,890* 


r  -  *  r  5  r  r 


0026.^87,890  _  _ 

■■■■■■■-■     ■    =    (bv    Mr.   Smart's    firft   table    of    compound     intereft, 

page  52,)    993g-587,89o    -  729o.784,i82.     QJU. 
*   °  1.362,897  T 


CXL.  If  the  terms  of  this  laft  feries  be  computed  feparately,  (as  they 
have  been  above  in  Art.  94)  they  will  be  equal  to  the  following  numbers, 
to  wit,  577-05274  +  552.06164  +  528.10044  +  505.12600 
+  483.10396  +461.99286  +441.75220  +422.35760  +403.77000 
+  l$5-95l3°  +  368.87904  +352.52382  +336.84970  +321.82880 
+  307.44090  +  2^3.6^16  +280.45738  +267.81678;  the  fum  of 
which  is  7290.72432,  which  agrees  with  the  foregoing  value  of  them  found 

by  means  of  the  expreffion  a  G  "~ +     ■    .     together  with  the 

multiplication  by  — -y    to  wit,    7290.784,182,    to  five  places   of  figures, 

and  thereby  confirms  the  truth  of  the  laid  expreffion.     See  thefe  numbers, 
577,05274     +  552.06164    +&c.  above  in  Art.  94,  pages  105,  ic6. 


CXLI.     When  «,  (or  the  numerator  of  the  firft  and  greateft  term  of  A    particular 

,     r   .       a       ,    a  —  d      ,    a— id      ,    a  —  3d       ,    a  —  Ad       ,     a—<d.?*e    of    the 

the  lenes  —     +    —     +    — —      -\ -i-      -\ +-       +    -2f  foregoing 

r  r*  r3  r+  r5  r6       compound  fe- 

a  —  6d         0            a  —  nd-\-  d  \  n        ,  •   ,       c   ,■  ■  .  ,  rie3- 

4.  +  &c.  -j J  is  an  exact  multiple  of  a  (the  com- 
mon difference  of  the  numerators  of  the  feveral  terms,)  and  the  feries  is 
continued  lb  far  as  to  make  a  — nd-h  d,  or  a  —  |«  —  1 1  x  d,  (the  nume- 
rator of  its  laft  term)  equal   to  a,  or  n  —  1 1  x  d  equal  to  a,  the  feries  will 

Y  be 
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,  c  ,.  •  nd — •  d  i  nd  —  d — d  ,  nd  —  d  —  2d  ■  net — d — \d 
be  as  follows,  to  wit,  -|- -4- + i_ 

1  «</ — ^ — /[d    \Jid  —  d — c,d  _j_nd — d  —  6d    ,     „         ,    nd — d — nd-\-d 

wi — */      ,    nd — 2d      ,    nd — id     ,   nd — ±d      ,    nd  —  cd     ,    nd — 6d 
or  •+• -r —    4-    —      1    — —    ~t" 

•     «r/ — yd      ,    o            1    «^ — nd             \      0          ,       ,  n               nd  —  nd 
-+-  i-    4-  ccc.     -4-. ,    or   +  — ;      the    laft    term 

y1  T"  T"  T" 

being  equal  to  0,  and  being  here  fet  down  only  for  the  fake  of  analogy  and 
uniformity,  and  to  make  the  feries  appear  to  confift  of  n  terms,  as  it  did 
in  the  former  cafe,  though  in  reality  it  contains  in  this  cafe  only  n  —  1 
terms.  For  fuch  a  prdervation  of  the  general  forms  of  expreliions  in  cafes, 
that  do  not  ftrictly  come  under  them,  is  often  found  to  be  of  ufe  in  thefe 
lciences. 


Theexpreffion         CXLII.     Now,  when  a  is  thus  =  nd — d,  the  expreffion   a  G .. 

of  its  fum  in  r —  1 

that  cafe.  nd  dG  „d 

4. ==)  obtained  in  Art.  136,  will  be  =  nd — d\  x  G      - — -  -j = 

3z;  _  dG 


ndG  —  dG .    _|_ ■ =  nd  x 

r — 1      ' 


Fxr  —  1 


r — 1 


r"  x  r —  1 


dG  nd  nd  nd  dG      '.      nd 


r—i     '  r«xr__i     '  r—i 


r"xr —  1  r — l        f"  x  r —  1 

nd  ,Q  dG  nd  dG  xr— 1      dG      —     nd 


r — 1  r — 1  r — 1  r  —  1  r  — l  r — 1 

rdG-\-dG  dG  nd — rdG         ~m       r        iL     r   ■       nd — d 

! —  =    1        Thererore  the  fenes   1 

r — 1  r — 1  r — \  r 

,      nd —  2 d     ,    nd — 3d  _,nd — 4J     ,    nd — ■  $d        nd  —  6d     \»d — yd 
t  —-  r-  —p        "F  — - p       -r  —        -f  —pr~    =F  — p- 

.   o         ,    nd — nd  1    0  .        nd  —  rdG  , 

-4-&CC.   +■ or  A ,  is  equal  to  or  to  dx 

fa       '  fi  r—i 

which  is  a  very  fhort  and  fimple  exprefTion. 

CXLIII.    And 


n  —  rG. 
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CXL.III.     And,  if  d,  the  common  difference  of  the  numerators  of  the  Ani\&imot 

j  j  1  j  1  1  the  f.;ius    ob- 

terms  in  the  laft-mentioned  l'eries  ,  ■       4-  .        4-    na~}d  tained  in  Art. 

r  r7'  r '  141  to  a  more 

_±_nd — \d      ,   nd — $d      ,    nd — 6 J     ,    nd — yd     ,    «,  t    fid* — nd     ' 

is  =  1,  both  the  faid  feries  itfelf  and  the  expreffion    !i~m for   the  fum 

r — 1 

of  all  its  terms,  will  be  thereby  (till  further  Amplified.     For  the  feries  will 
thenbe=K-=i     +iZJ    4- ;i=i     4-  £=3    4-^^      4-  £=* 


«i  —  ri  G 
r — 1 
n  —  rG        «_j  „_r_ .i„  „u*    vL_:J!_  » — I    _t   "  — 2     ,    «— 2      .   ff—  4  l.he    .' 


4---^     4-  ficc.  4-? -j      and   the  expreffion  ? L_  will  be  =  Theexf, 

Of  the   h 


,      And  confequently  the  fenes 4- 4- i  4- -  duced  u. 

r — 1  r  r1  r3  r* 

4-  "  —  5    4,*  — 6    4,  "—7  4.  &c      .  "  — n   is  -  n-rG 


r — 1 


CXLIV.     Therefore,  if  we  divide  both  the  laft  feries  - — ?   4-  *T* 


r  r~ 

n  —  6   _L»  —  7    _L«,r      .    n  —  n 


r* 


n-s     ^«-4    ^"jui    +?jz£  +2LZH   4-&C.   + 

and  the  expreffion    - (to  which   it   is  equal)    by  n,    the  quotients 

v —  1 

thence  arifing  will  be  equal ;  that  is,  the  feries  nJZl    4-  ^    4-  ^=i  fifififS 

nr  nri      a  feries  deriv. 

« — r^v    ed    from    the 

the 

by 

ng  1! 

/-  terms  by  «. 


_  /■ »  —  r  _\    ed    from    t 

~^"     '    IF5"     '     ~  +1^"       '^C'+^T    "   (       "      «,,  J  laft  article  1 

>      /"— —  I       »     dividing  its 


n 

-• 


r — 1 


Y  2  CXLV.     If 
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Mr.  De  Moi.         CXLV.     If  the  letter  P  be  ufed,  inftead  of  the  letter  C,  to  denote  the 
vre's    expref- 
fion   for   the  geometrical  p-rogreffion    —    4-  _L      -4-  —      +  —      4"  —      ~f~  — -r 
fum    of    the  &  r    &  r  r~  r1  r*  rs  t 

-terms   of   the  D 

laft  feries.  J  — £/ 

-J-  —    H-  &c.    -f-    *    ..      the   expreffion  n       will   be  equal  to  the 

r — 1 

fum  of  all  the  terms  of  the  feries     -\ —     -1 —       + 


nr  m"  nr'  nr* 


1=3  +  71=±   +  «Lrl  +&c.  +  '^=A 

nr'       r    nr6      ^    nr1     T  nr" 


l—Lp 

CXLVI.     This  laft  expreffion  »       is  that  which  Mr.  De  Moivre 

r — 1 

has   given   us  for  the  purpofe  of  fumming  the  laft  feries  -f- 

nr  nr* 

-j-. 5    -4- ■    --J-&C.   -j-. in  his  t;eatife  or  Annuities  on  Lives, 

nr 3  nr  *  »>■» 

Part  2d,  pages  310,  31 1,  of  the  third  edition  published  in  quarto,  at  the  end 

He  has  given  of  his  treatife  on  the  doctrine  of  Chances,  in  the  year  1756.    And  in  the  fame 

usafynthetick.  p]ace   ]ie    has   given  us   a  iyr.thetick  demonftration  of  the  truth  of  this  ex- 
demonftration    r  D 

of  the  truth  of  prefi-10n   or  0f  its  equality  with  the  faid  feries  1— -  4-^—1  -\-1l=l  -\-'LZ± 
the    faid   ex-  *  n         '  nr       '     nrz  nr3  nr* 

preffion, 

4-&c.  ~j-- .      But  he  has  not  informed  us   by  what  fteps,  or  in  what 

nr" 

manner,  he  difcovered  that  this  expreffion  was  equal  to  the  faid  feries,  but 

has  alledged  as  an  excufe  for  this  omiffion,  that  the  reafonings  that  led  him 

to  this  expreffion  require  fomething  more  than  an  ordinary  Jkill  in  the  doSirine  of 

feriefes.     He  probably  therefore  had  deduced  it  from   fome   more  abftrufe 

propositions  in  that  doctrine  than   that  which  we  have  had  recourfe  to  for 

the  fame  purpofe  in  the  foregoing  articles,    which  is  only   the  well-known 

theorem  that  was  demonftrated  in  Art.  80,  that  the  fum  of  the  terms  of  a 

decreafing  geometrical  progreffion,  A  -\~  B  -{-  C  -)~  D  -\-  E,  is  equal  to  the 

Obfervations    fraction  AA—BE       His  fynthetick  demonftration  of  the  truth  of  this 

on    the     laid  a £  ' 

monftration.     expreffion  is  for  the  moft  part  very  clear  and  fatisfadtory.     But   in   the  laft 

ftep 
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ftep  of  it,  I  think  there  is  ibme  obfcurity.  For,  inftead  of  dividing  the  feries 

»—  ■ L    —Z     — _L    —  JL   _J_    __!_ L  _&c. 

«  nr  n~-  ?irs  nr*         nr%  nrr'  nr7 


1 


(whicli   confifts  of  only   a   finite   number  of  terms    to  wit,  n 
nr"—i 

terms,)  by  r — 1,  as  the  courfe  of  the  demonftration  requires,  he  multiplies 
it  by  the  infinite  feries  —      -| -) -j -j 4 ~      _| 

;•  y-  fi  r*  rS  rfi  r7 

-J.  &c.    ad  infinitum,  which  is  equal  to  %     This   multiplication  is  cer- 

r —  t  * 

tainly  equivalent  to  a  divifion  by  r — i;  an  J,  I  imagine,  Mr.  De  Moivre 
confidered  it  as  a  fomewhat  fimpler  and  eafier  operation.  But  in  this  he 
feems  on  the  prefent  occafion  to  have  been  miflaken.  For  it  is  hardly,  if 
at  all,  eafier  than  the  divifion  by  that  very  fhort  and  convenient  divifor, 
r — 1  ;  and  it  is  certainly  much  lefs  fimple,  becaufe  it  introduces  to  the 
reader's  notice  a  feries  confifting- of  an  infinite  number  of  terms  in  a  matter 
relating  to  a  feries  confifting  of  only  a  finite  number  of  terms.  And  it  is 
natural  to  fuppofe  that  the  product  anting  by  the  multiplication  of  a  finite 
feries  by  an  infinite  one  mult  be  an  infinite  feries  :  and  lb  in  truth  it  mult, 
unlefs,  after  a  certain  number  of  terms  in  the  firft  part  of  it,  the  feveral 
numbers,  that  compofe  each  of  the  fubfequent  terms,  are  equal  to  each 
other  and  marked  with  contrary  figns  +  and  — ,  lb  as  thereby  to  deftroy 
one  another  and  make  the  whole  term  equal  to  o  •,  in  which  cafe  the  ulti- 
mate product  (when  properly  collected  by  the  addition  of  all  the  feparate 
products,  or  horizontal  lines  of  terms,  of  which  it  is  compofed,)  may 
poffibly  be  a  feries  confifting  of  a  finite  number  of  terms,  notwithftanding 
the  number  of  the  feveral  products,  of  which  it  is  compofed,  and  confe- 
quently  the  number  of  terms  in  thoie  products,  may  be  infinite.  And  this 
is  in  truth  the  cafe  with  the  feries  that  is  the  product   of  the  multiplication 

of  the  finite  lenes   — — —     — —    — —    — 

11  nr  nr*         nr3  nr*         nrs         nr6 


—  &c.    — ■    by  the  infinite  feries  —    t+- —    -t* —     -f- —    -j--— 

4"  — -   ~\~  — 7    -j-&c.    ad  infinitum.     Though  the  number  of  the  feparate 


r«     -     ,-  ■ 


products  of  which  it  is  compofed,  and  confequently  the  number  of  terms 
in  thofe  products,  is  infinite,  it  is  neverthelefs  a  finite  feries,  or  confifts  of 
only  a  finite  number  of  terms-,  as  will  appear  upon  a  clofe  and  attentive 
examination  of  its  nature  and  conftitution.  But  Mr.  De  Moivre  does  not 
fhew  that  it  will  be  fo,  nor  even  affert  that  the  number  of  its  terms  will  not 
be  infinite,  though  the  number  of  thofe  of  one  of  its  factors  is  fo:  info- 
much 
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much  that  a  reader  who  does  not  confider  the  fubjccl  with  more  than  ordi- 
nary care,  when  he  has  gone  through  the  whole  demonftration,  and  is  come 

to  the  laft  feries  -+- ,    -f- . 2.  -\- z    -J 2  -4- __ 

nr  nr*  nr1  nr*  nr5  nr 

ft     i  .     "t 

-4- -j-  Sec.    may  very  well  be  at  a  lofs  to  know,  whether  the  num- 

nr7 

ber  of  its  terms  be  finite  or  infinite.  But,  if  Mr.  De  Moivre  had  added 
the  necefiary  obiervations  to  explain  this  matter  and  to  fiiew  that  the  num- 
ber of  cerms  in  the  fai:l  ultimate  feries  will  only  be  finite,  it  would  ftill 
have  been  an  impropriety  to  introduce  an  infinite  feries  in  a  demonftration 
relating  to  a  finite  one,  when  it  might  be  fo  eafily  avoided.  I  (hall  there- 
fore, in  prefenting  my  reader  with  Mr.  De  Mwre's  fynthetick  demonftra- 
tion of  this  propofition,  take  the  liberty  of  changing  that  ftep  in  it,  and 

J.       .    V  J_         |/7       J  »   I  I  1  I  I  I  I 

dividing  the  lenes —      -    —  —     — — 

n  nr        nrx         nr%         nr*  m"'         nr& 

■ — &c.  — > by  r — i,  Lnftead  of  multiplying  it  bv  the  infinite  feries 

nrn — ' 

7   +7;  I--7    +7;   -"r-^   +t?   +  p-  +&c-  ^infinim. 

With  this  fingle  change  that  demonftration  is  as  follows. 


1  —  rP 
CXLVII.     A  fynthetick    demenjlr alien    that    the    etprejfion  ~n        hn 

r — 1 
•which    P   denotes  the  fum   of  the  terms   of  the  geometrical  progrejfion 

r     ~    rl     ~    r>  r*      ~  >s     ^   r6      '     r?  '   ~fn) 

is  equal  to  the  fum  of  the  terms  of  the  feries  I.  -\-t!      2  -4-g     3 

nr  nr"       '     nr1 

1     nr*  nr'        '      sr6  «r7       '  '      nr"   ' 


Since?  is=  -I    -h-i-    -j— L    +  JL   -f_L   +  _L  +_L  -f-&c. 
r       '     r~      '     r!  r*  r!  rs         r7 

4. _L       we  mall  have  rP  =  L.    4— -     +  £  .fX  +.JL  +JL. 
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_  1  +  1 


,    r     ,  &     +Z-    =  '±1    -I-_L  +  -L    +-lt   +-L    4--L 

J.&C.   +_J_  ,     and   !!  P  =  1  -f-JL  -f-JL    -J- _L    a-    '      -f- 


1 

»r5 


»r6 


Therefore   1 


s-— —. 

nr"— ' 

rP   .    _            1 
—          is  —  1  —    - 

1 

1 

1 

1             1 

n                       n 

nr 

fir1 

»r3 

nr*        nr3 

1       _  « —  1 

1 
nr 

1 

1 

»r 3 

1            1 

nr"—1            n 

nr*         nri 

, L_      —  8cc.      —   ;       and,    dividing    both    fides    by    r — 1, 

„,.«  nrn—\ '  °  J 


nr- 
rP 


I-IT  . 

n  —  1  r«  —  2  n  —  3  !_7?  —  4  ,H  —  5  ,    »  —  6 

— :  — — . — -  j «_L, - ,   ~t .  i    — . 

7;r               nrz  '     nr1              nr*  nr5  nr* 


r — 1 

n  —  n 


4.  nJHl  +  fcd   +  —  -  .     QE  D. 
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n  nr  nr  • 

1  1  1  fi.„  » 


&c, bv  r — i     may  be   performed 

nr*         nr'        nr"  nr»—i 


as  follows. 
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The  operation       f  —  I  \     n—  \ 

of   divifion 

mentioned    in 

the  foregoing 

article. 


n 

izr          »rz 

w' 

n  — 

I 

» —  1 

;; 

wr 

# 

—  2            1 

-2       _|»  — 

2 

r            1  wr= 

. 

4.  »  —  3 

1 

k—  3 

»r 

1  ;;r3 

* 

t«  — 4 

/«  —  I     ,1 J  —  2 


+ 


nr' 
n —  4 
nr* 

+  &C. 


?/r' 


Of  the  ufe 
made  of  the 
foregoing  ex- 
preffionbyMr. 
De  Moivre  in 
the  computa- 
tion of  life- 
annuities. 


CXLIX.     Mr.  De  Moivre,  in  his   treadle  of  Life-annuities,    makes 

1  —  rP 
great  ufe  of  this  exprefiion  n    .      For  he  employs  it  in  the  lolution 

r — 1 
of  his  firft  and  mod  important  problem,  or  the  computation  of  the  value 
of  an  annuity  upon  a  life  of  any  given  age.  And  with  this  view  he  adopts 
an  hypothefis,  concerning  the  probabilities  of  the  duration  of  human  life, 
which  is  fitted  to  make  that  exprefiion  applicable  to  his  purpofe,  and  which 
he  conceives  to  be  fo  little  different  from  the  real  eftimate  of  thole  proba- 
bilities, as  deduced  from  obfervations  by  Dr.  Halley,  Monfieur  de  Parcieux, 
and  others,  that  it  will  make  the  values  of  life-annuities  computed  by  it 
very  nearly  the  fame  as  they  would  be,  if  computed  ftrictly  from  tables 
founded  on  obfervations  in  the  manner  that  lias  been  above  explained. 
This  hypothefis  is  as  follows. 


0/ 
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Of    Mr.    De    Moivres     Hypothefis     concerning     the    decrements     of 

human    life. 

CL.     We   have   feen   above,  in  Art.  126,    that,  both    in   Mr.  KeriTe- 
boom's  and  Monfieur  de  Parcieux's  tables  of  the  probabilities  of  tiie  dura- 
tion of  human  life,   the  numbers  of  perfons  dying  in  a  year,  or  the  decre- 
ments of  human  life,  (as  they  are  called,)   continue    the   fame  for  feveral 
years  together  in  feveral  different  ftages,  or  periods,  of  life  from    the  age 
of  1 1   or    12  years  to  the  age  of  75  or  80  years.     And  in  this  interval  The    decrc- 
(from  the  age  of  1 1  or  1 2  years  to  the  age  of  y§  or  80  years,)  the  number  ments  of  h*- 
of  perfons  dying  in  a  year  during  one  of  thele   ftages,  or   periods,  is   not  £^e   period! 
either  conftantly  greater,  or  conftantly  lefs,  than  the  number  of  thole  who  of  life  become 
die  in  a  year  during  the  next  older  period  of  life,  but  in   fome   parts   of  greater,  and  in 
human  life  is  greater  than  the  faid  next  number,  and   in   other  pares  of  it  others  become 

1  l^fs  cis  the  ri'*s 

is  lefs.     Thus,  for  example,  in   Monheur  de  Parcieux's  table  of  probabi-  0f  (■£  advau- 

lities,  it  appears  that  from  the  age  of  1 1  years  to  the  age  of    16  years  the  ces 

number  of  perfons  who  die  in  every  year  is  6;    and  from  the   age  of  16 

years  to  the  age  of  20  years  the  number  of  perfons  who  die  in  every  year 

is  7  ;    and  from  the  age  of  20  years  to  the  age  of  37  years,  the  number  of 

perfons  who  die  in  every  year  is  8  :    and   thus   far   the  number   of  perfons 

dying  every  year  in  thefe  three  fuccelTive  ftages,  or  periods,  of  human  life, 

is  found   to  increafe   as  the   period  of  human  life  advances,  or  becomes 

older.     But  in  the  next  period  of  life,  namely,  from  the  age  of  37  years 

to  the  age  of  46  years,  the  number  of  perfons  dying  in   a   year  is  only  7  4 

after  which,  in  the  interval   between   the  age  of  46  years  and    the   age  of 

7$   years,    it  again    increafes  to   8,   9,   10,    11,   12,   13,   14,    15,   16,   17, 

18,   19,  and  2 o  perfons  in  a  year ;  and   then  it  decreafes   again   to   19   and 

18  perfons  in  the  next  five  years,  or  from  the  age  of  75  years  to  the  age  of 

80  years.     And  the  fame  variation,  from  a  greater  number  to  a  leffcr'and 

from  a  leffer  number  to  a  greater,  may  be  obferved  in   the   decrements  of 

human  life,  or  the  number  of  perfons  dying  in  a  year,  in   different   ftages, 

or   periods,  of  it,    in   Mr.   KeriTe^oom's    table    above-mentioned,    and   in 

Dr.  Halley's  table  of  probabilities  deduced  from  the  obfervations  made  at 

Brellaw,  and  in  feveral  other  tables  of  the  fame  nature. 


CLI.     From  this  oblervation  on  the  courfe  of  the  decrements  of  human  Mr.  De  Moi- 

life  Mr.  De  Moivre  was  led  to  conjecture  that,  if  the  faid.  decrements  were  vre'sconjeftu- 

fuppofed  to  be  equal  in  every  year,  throughout   the  whole  extent   of   life,  ^ •fujdp°rtl0n 

as  well  as  during  particular  periods  of  it,  and  the  values  of  life-annuities  thTVoregoTng 

were  computed  upon  that  fuppofition,  they  would  be  very  nearly  equal  to  obfervation. 

Z  the 
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the  true  values  of  them  when  computed  in  ftrict  conformity  to  Dr.  Hallry's 
laid  Breflaw  table,  or  any  other  tabic   of  the   probabilities  of  the  duration 
of  human  life  that  was  grounded  on  actual  obfervatidns.     For,  as,   by  fuch 
a  reduction  of   the  irregular   variation   of  the    decrements   of   life    to    an 
abfolute   equality   of    the   laid   decrements   throughout  life,  the   values  of 
fame   of  the  future  payments   of  an  annuity   for   any  given   a-j,e,  in  fome 
particular  years  of  life,  would  be  made  greater  than   they  ought  to  be,  fo, 
it   is   evident,  the   values  of  fome  others  of  the  future  payments  of  it,  in 
other  years  of  human  life,  would    be  made   lefs   than   they   ought   to   be; 
and   thefe   contrary    variations   in  the  values  of  different  future  payments 
of  the   annuity  in  different  parts  of  human  life,   Mr.  De  Moivre  iuppofed*. 
would  pretty  nearly  counter-balance  each  other,  and   make  the  fum  of  all 
the   faid  future  payments,  or  the   value   of  the   whole  annuity  throughout 
the  whole  extent  of  life,  pretty  nearly  the  fame  as   it   would   have   been  if 
it  had   been   regularly  computed  in  ftrict  conformity   to  Dr.  Halley's,  or 
fome  other,   tab.e   of  the  probabilities   of  human   life   derived   from  actual 
obiervations,  in  the   manner  above   described   and   exemplified  in  v\rt.  94. 
And  he  tells  us  that,  upon  triai,    he  found   this   conjecture  to    be    well- 
founded  :  for  that,  having  computed  the  value  of  an  annuity  for  a  life  of  a 
certain  age  upon  the  ground  of  this    hypothecs,   and    compared  it  with  the 
value  of  the  fame  annuity  for  the  fame  life,  as  computed  by  Dr.  Halley  in 
ftrict  conformity  to  the  Breflaw  table  of  probabilities,  he  found  thefe  values  to 
be  fo  very  little  different  from  each  other  that,  for  all  uletul  and   practical 
purpofes,   they   might  well   be   confidered   as   the  lame,   and  confequently 
that,  in  the    bulinefs   of  computing  the  values  of  life-annuities,  he  might 
fafely  neglect   the   tables  of  probabilities  deduced  from  oblervations,  and. 
proceed  upon  die  ground  of  his'  own  Hypothcfis.. 

CLII.     Mr.  De  Moivre  does  not  inform  us  what  was  the  age  of  the  life 
for  which  he  calculated  an  annuity  upon  the  ground  of  his  Hypothefis,  in 
order  to  compare  it  with  Dr   Halley's  value  of  the  fame  annuity  computed. 
ftrictly  from  the  Breflaw  table  of  probabilities.     But   it  feems  not  unlikely 
to  have  been  an  annuity  for  a  life  of  the  age  ot   10  years,  that  being  one 
of  thofe  which  Dr.  Halley  had  computed  and  fet  down  in   his  tract  above- 
mentioned,  and  being  in  fome  degree  6tter  than  the  others   there  fet  down 
Of  Dr.  Hal-  for   the  purpoie  of  the   faid   companfon      The  feveral  annuities  there  fee 
ley's  table  of  ,jown  as  having  been  accurately  computed  from   the  Breflaw  table  of  pro- 
life.Inn^ities    liabilities,  arc   for   lives   of  the   ages   of  one   year,    5  years,   10  years,   15 
for    lives    of  years,  20   years,  25,  30,  35,  40,  45,^50,    55,    60,    65,    and   70,  years. 
certain    nge  ,  They  were  computed    upon  a  fuppofuion  that  the  intereft  of  money  was 
comiuted        6  per  cent,  as  at  that  time    (in  the  year,  1692,)    it   generally  was.     This 
law5: table  e<>f  Ifafc  ta'^c  of  the  values  of  life- annuities  is  as  follow*-. 
probabilities. 

TABLE 
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TABLE 


vr. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives 
of  perfons  of  the  ages  of  i  year,  5  years,  10  years,  15  years,  20 
years,  and  every  following  age  of  human  life  that  exceeds  the  next 
preceeding  age  by  5  years,  as  far  as  the  age  of  70  years :  computed 
by  Dr.  Halley  from  the  Brejlaw  table  of  the  probabilities  of  the 
duration  of  human  life,  upon  a  fuppoftion  that  the  intcrcfl  of  money 
is  6  per  cent. 


1  ears 

Values   of  an 

Tears 

Values  of  art 

of 

annuity  of  one 

of 

annuitv  of  ore 

Jgf. 

pound. 

Jge. 

pound. 

I 

i 

10.28 

40 

1 
JO.57 

5 

13.40 

45 

9.91 

10 

13-44 

5° 

9.2I 

15 

*3-33 

55 

8.5I 

20 

12.78 

60 

7.60 

25 

12.27 

^S 

6-54 

30 

11.72 

70 

5-3* 

35 

1 1. 12 

This  was,  I  believe,  the  firft  table  of  the  values  of  life-annuities  that 
ever  was  publifhecl. 


Z  a 


CUII.    That 
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Ofthemanner         CLIII.     That  we  may  be  the   better  able  to  judge  of  the  degree  iir 

of  comparing  w]1|cj1  jy[r  pe  Moivre's  Hypothefis  above-mentioned,  concerning  the 
the  conjectural  _    /r      .  »  o 

probabilitis  decrements  01  human  lite,  approaches  to,  or  vanes  tram,  the  real  deere* 
of  the  duration  ments  of  life,  as  reprefented  in  Monfieur  de  Parcieux's  table  of  probabili- 
of  human  life,  t\es^  ;t  wju  j^e  proper  to  form  a  new  table  of  the  numbers  of  perfons  that 
Mr"  CDe  Moil  W011^  De  living  at  the  ends  of  the  feveral  years  of  human  life  after  the  age 
vre's  H>po-  of  3  years,  (which  is  the  youngeft  age  in  Monfieur  de  Parcieux's  table,) 
thefis,  with  the  out  of  the  fame  original  number  of  perfons  living  at  the  faid  age  of  3  years 
real probabili-  as  are  reprefented  in  Monfieur  de  Parcieux's  table  to  be  living  at  that  aa;e, . 

ticso  t  ejme    ^      .  ^   1000  perfons  of  tire  age  of  2  years,  if  the  whole  number 

as  exhibited  in  '  .  f  5  3  1         »  .  \ 

Monfieur  de  were  t0  die  in  the  courle  or  the  lame  number  of  years  in  winch  they  are 
Parcieux's  reprefented  to  be  all  dead  in  Monfieur  tie  Parcieux's  table,  that  is,  in  the 
table.  courfe  of  92  years,  but  were  to  die  in  equal  numbers  in  every. year  of  that 

period,  inltead  of  dying  in  the  numbers  reprefented  as  dying- in  the  feveral 
years  of  the  fame  period  in  Monfieur  de  Parcieux's  table.  Now  for  this 
purpofe  it  is  neceflary,  in  the  firft  place,  to  divide  the  whole  original  num- 
ber of  pei ions  reprefented  in  Monfieur  de  Parcieux's-  table  as  living  at  the 
age  of  3  years,  that  is,  1000,  by  92,  or  the  number  of  years  in  which  all 
the  faid  loco  lives  are  there  reprefented  to  become  extinct;  becaulir,  it  is 
evident,  the  quotient  of  this  divifion  will  give  us  the  number  of  perfons 
who  would  die  in  every  year  of  the  faid  period  of  92  years,  upon  Mr.  De 
Moivie's  fuppofition  that  that  number  were  the  fame  in  every  year.  This 
quotient  is  10.8697,  which  cenfifts  of  the  whole  number  10  and  the  deci- 
mal fraction  .8697  ;  which  fhews  that  it  is  not  poffible  that  the  number  of 
perfons  dying  every  year  in  the  faid  period  of  92  years,  (from  the  age  of 
3  years  to  the  age  of  95  years,)  out  of  the  faid  original  number  of  ioco 
perfons  living  at  the  age  of  3  years,  fhould  be  always  exactly  the  fame. 
But,  if  we  fomevvhat  increase  this  original  number,  and  make  it  1012 
inflead  of  iooo,  we  (hall  thereby  render  it  capable  of  an  exact  divifion  by 
92,  and  the  quotient  will  be  11.  And  this  variation,  P apprehend,  will 
not  be  of  much  importance,  notwithfhnding  we  do  not  fuppofe  the  other 
numbers  in  Monfieur  de  Parcieux's  table  of  probabilities  to  be  increafed  at 
the  fame  time  in  the  fune  proportion  of  1012  toiopo,  but-  to  continue  as 
before.  For,  if  a  table  or  the  values  of  life-annuities  were  to  be. calcu- 
lated from  Monfieur  de  Parcieux's  table  of  probabilities  fo  altered  in  its 
rirft  number  only,  all  the  faid  values  would  be  preciiely  the  fame  as  before, 
except   the   value   of  an   annuity  for  a  life  of  the  age  of  3   years,  which 

would  be  lefs  than  before  in  the  proportion  of    to    or   1000 

1012  1000 

to   1012.,    This  variation,  therefore,    in  the  firft  number  of  Monfieur  de 

Parcieux's   faid  table  may  well   enough  be  made  on  the  prefent  occafion 

for  the  fake  of  avoiding  the  inconvenience  and  obfeurity  that  might  arife 

from 
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from  reprefenting  the  number  of  perfons  who  arc  fuppofed  to  die  every 
year  according  to  Mr.  De  Moure's  Hypothefis  by  a  number  that  involves 
a  fraction,  i'uch  as  the  quotient  10.8097  above  found. 


CLIV.  Let  us  therefore  fuppofe  this  variation  to  be  made  in  the 
fir  ft  number  of  Monfieur  de  Parcieux's  table  of  probabilities,  but  that  all 
the  other  numbers  in  it  continue  as  before.  And  from  the  firft  number 
of  this  table  lb  increafed,  or  from  the  number  1012,  (which  contains  the 
number  11  exactly  92  times,)  let  us  continually  fubtract  the  number  11, 
till  the  laid  number  1012  be  reduced  to  nothing.  The  table  of  numbers 
thence  anting  will  repiefent  the  numbers  of  perfons  fuppofed  to  be  living 
at  the  ages  of  4  years,  5  years,  6  years,  and  every  following  age  of  life 
that  exceeds  the  age  next  preceeding  by  one  year,  as  tar  as  the  age  of 
95  years,  according  to  Mr.  De  Moivre's  Hypothefis  This  table,  together 
with  Monfieur  de  Parcieux's  table,  with  its  firft  number  increafed  fromr 
1000  to  1012,  as  atorclaid,  will  be  as  follows. 


TABLE 
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Containing  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  dura- 
tion of  human  life,  from  the  age  of  3  years  to  the  age  of  95  years, 
with  the  fir  ft  number  of  it  increafed  from  1000  to  1012;  arid  like- 
wife  an  artificial  table  fitted  to  the  fame  original  number  1012,  in 
which  the  decrements  of  human  life,  or  perfons  dying  in  a  year,  are 
fuppofed  to  be  always  the  fame  throughout  the  faid  period  of  92  years, 
or  from  the  age  of  3  years  to  the  age  of  95  years,  agreeably  to  Mr, 
JDe  Moivres  Hypothefis. 


Years 

Perfons  living  ac- 

Per/bus    living 

Years 

Perfons  living  ac- 

Perfons    living 

°f 

cording   to   Mon- 
fieur de  Parcieux's 

according  to  Mr. 
De  Moifre's  Hy- 

of 

cording    to  Mon- 
fieur deParcieux 's 

according  to  Mr. 
De  Moivre's  Hy 

Age. 

table,  vjith  an  in- 
creafe  of  the  firji 
numberfrom  I OOO 
to  1 0 1  2 . 

pothecs. 

Age. 

table. 

potbefis. 

0 

IOI2 

IOI2 

26 

766 

759 

4 

97O 

I  OO  I 

27 

758 

748 

5 

948 

99O 

28 

750 

737 

6 

930 

979 

29 

742 

yi6 

7 

9l5 

968 

3° 

734 

7l5 

8 

902 

957 

31 

726 

704 

9 

890 

946 

32 

718 

693 

10 

8S0 

935 

33 

710 

682 

1  1 

872 

924 

34 

702 

671 

12 

866 

9l3 

35 

694 

660 

13 

860 

902 

36 

686 

649 

»4 

854 

891 

37 

678 

638 

'5 

848 

880 

38 

67« 

627 

16 

842 

869 

39 

664 

bi6 

17 

835 

858 

40 

657 

605 

18 

828 

847 

41 

650 

594 

19 

821 

S36 

42 

64? 

583 

20 

814 

825 

43 

636 

572 

21 

806 

814 

4+ 

629 

561 

22 

798 

803 

45 

622 

550 

23 

790 

792 

46 

615 

539 

24 

782 

781 

47 

607 

528 

25 

774 

770 

48 

599 

5 l  7 
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fears 

Pcrfons  living  "c- 

Ptrjor.s     .'. 

Tears 

Verfootlii  in:;  tic 

Per/ess    iiihit 

of 

ceding   to  Mop.- 

cicccrdn  g  1 

"f 

cording   to  Men- 

accoriing  to  Mr. 

Jitiir  tUParcieiix's 

De  Ma-in'i  Uy- 

JieurdtParci eux'i 

De  Molvre'i  //>- 

4g*. 

"...    .;. 

fothe/ii. 

/Ige. 

tubk. 

pothrjis. 

49 

59° 

506 

73 

251 

242 

50 

5s* 

495 

74 

23I 

2j[ 

5i 

57' 

4*4 

75 

21  I 

220 

52 

5^0 

473 

76 

I92 

2     9 

53 

549 

462 

77 

J73 

iy8 

54 

538 

45i 

78 

»fi* 

,8; 

55 

5i° 

440 

79 

13.6 

176 

56 

5  '4 

429 

80 

11S 

165 

57 

502 

418 

81 

101 

'54 

58 

489 

407 

82 

0  r 

u5 

'43- 

59 

476 

39b 

83 

71 

1  j2 

60 

463 

3»5 

84 

59 

I  21 

61 

45  j 

3-4 

85 

48 

J  !0 

62 

4J7 

3^3 

86 

38 

9.9 

6j 

423 

35* 

87 

29 

88 

64 

409 

341 

88 

22 

77 

65 

395 

33^ 

89 

16 

66 

66 

380 

3'9 

9° 

1 1 

55 

67 

364 

503 

9l 

7 

44- 

fc8 

347 

297  . 

92 

4 

33 

69 

3^9 

2  85               j 

93 

2 

22 

70 

310 

275 

94 

I 

1 1 

7' 

29  1 

2f>4 

9  j 

O 

0 

7* 

j,7i 

253 
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An  obferva-  CLV.  It  appears  from  the  foregoing  table,  that,  from  the  age  of 
tion^  on  the  ^  years  t0  tne  age  0f  24  year?,  the  numbers  of  perfons  reprefented  as 
blcofthe  real  living  at  the  end  of  every  year  are  greater  in  the  arithmetical  progrefiion 
and  conjeau-  1012,  ioor,  990,  979,  &c.  formed  upon  Mr.  De  Moivre's  Hypothefis, 
ral  probabili-  than  in  Monfieur  de  Parcieux's  feries  of  numbers  1012,  970,  948,  930, 

ration 1  of  hu"  9l!>'   ^C-     anC*  t'iat   at  tne  a6e  °^  24"  >'ears  tney  are  nearty  tne  ^ame  ln  both 

man  life.  feriefes  of  numbers,  being  78  1  and  782;  and  that,  from  the  age  of  24 
years  to  the  age  of  74  years,  the  numbers  in  Mr.  De  Moivre's  feries  are 
lefs  than  thofe  in  Monfieur  de  Parcieux's;  and  that  at  the  age  of  74  years 
they  are  equal  in  both  feriefes,  being  231  in  both  feriefes;  and  that  then, 
after  the  age  of  74  years,  Mr.  De  Moivre's  numbers  become  a  fecond  time 
greater  than  Monfieur  de  Parcieux's,  and  continue  lb  to  the  end  of 
the  table. 


A  conclusion  CLVI.  It  follows  from  the  foregoing  obfervation  that,  if  the  value  of 
Joine  "obfer-  an  anr"-UI:y  f°r  a  li&  °f  74  years  were  to  be  computed  according  to  both 
vation  con-  thefe  feriefes  of  numbers,  the  value  of  it  derived  from  Mr.  De  Moivre's 
cerning  the  numbers  would  be  greater  than  the  value  of  it  derived  from  Monfieur  de 
value  of  an  parcieux's  numbers.  For  the  number  P,  or  the  number  of  perfons  living 
fife  of"  the°aee  at  t^ie  given  age>  would  be  the  fame  in  both  cafes,  to  wit,  231  ;  and  the 
of  74  years,     numbers  P\  P'\  P'1',  P'v,  P*,  Pvi,  pvu,  &c.  would  be   greater  in 

the  calculation   grounded  on   Mr.   De  Moivre's  feries   than   in  that  which 

£ 

was  built  on  Monfieur  de  Parcieux's  feries :  and  confequently  —  x  the  feries 


r        '      r1 

P  1   «    I 

+  p 

piv 

r* 

1    7^~ 

Pvit 

"*"  — r 

r7 

-f-    &c. 

(which,  by  Art.  87,  is  equal  to  the  value  of  the  annuity  for  the  given  life,) 
would  be  greater  in  the  former  cafe  than  in  the  latter. 


Conclufions  CLVI  I.     But,  if  we  were  to  compute  the  value  of  an  annuity  for  50 

from  the  fame  years,  and  no  longer,  dependent  upon  a  life  of  the  age  of  24  years,  by 
obfervation  means  of  thefe  two  feriefes  of  numbers,  the  value  of  fuch  an  annuity 
the  values  of  derived  from  Mr.  De  Moivre's  numbers  would  be  lefs  than  the  other  value 
annuities  for  of  it  derived  from  Monfieur  de  Parcieux's  numbers.  For  in  this  cafe  the 
lives  of  other  value  of  P  in  the  former  calculation  would  be  781,  and  in  the  latter  it 
"£es*  would  be  782,   which   is   almoft   equal  to  78 1  ;    and   the  values   of   P't 

P",  P'",  P»v,  Pv,  Pvi5  pvir,  &c.  in  the  former  calculation  would  be 
77°>  759'  748>  737>  726,  715,  704,  &c.    and  in  the  latter  calculation 

they 
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r'.iey  would  be  774,  766,  75S,  750,  742,  734,  726,  &c.  which  arc 
refpee'tivelv  greater  than  the  other  numbers :  and  consequently  the  exprefilon 
£ 

I       C     •        P'     -J       P"        <P'"      1     PV       I      Pv       ,     Pvl       ,     Pv"     ,     o 

_  x  the  fenes  —  4- 4- 4-  —  4-      -  4-*  _  -f- -\-5cc. 

P  r  <r*  rl  r*  r5        r*  r7 

when  derived  from  Mr.  De  Moivre's  numbers,  will  be  iefs  th.in  the  fame 
exprefilon,  when  derived  from  Monfieur  de  Parcieux's  numbers,  or  the 
value  of  an  annuity  for  50  years,  dependent  upon  a  life  of  the  are  or'  24, 
will  be  lefs  according  to  Mr.  De  Moivre's  numbers  than  according  to 
Monfieur  de  Parcieux's  numbers. 


CLVIII.  But,  if  we  continue  the  lafl:  annuity  for  a  life  of  the  age  of 
24  years  to  the  end  of  life,  or  to  70  years  from  its  commencement,  inltead 
of  refcraining  it  to  50  years,  the  values  of  the  future  contingent  payments 
of  it  to  be  made  in  the  laft  20  years  of  its  duration,  or  from  the  age  of  74 
to  the  age  of  94  years,  will  be  greater  according  to  Mr.  De  Moivre's  num- 
bers than  according  to  Monfieur  de  Parcieux's.  And  conlequently  the 
value  of  a  compleat  life-annuity  for  a  perfm  of  the  age  of  24  years,  com- 
puted from  Mr.  De  Moivre's  numbers,  will  differ  lefs  from  the  value  of  it, 
computed  from  Monfieur  de  Parcieux's  numbers,  than  the  values  of  a 
limited  annuity  for  only  50  years,  depending  upon  the  fame  life,  computed 
according  to  the  fame  two  lets  of  numbers,  differ  from  each  other;  becaufe 
the  excefs  of  the  values  of  the  future  payments  to  be  made  after  the  age  of 
74  years  according  to  Mr.  De  Moivre's  numbers,  above  the  vaiues  of 
thofe  payments  according  to  Monfieur  de  Parcieux's  numbers,  will,  in 
{o.itc  degree,  make  amends  for  the  deficiencies  of  the  values  of  the  pre- 
ceeding  future  payments,  from  the  age  of  24  years  to  the  age  of  74  years, 
according  to  Mr.  De  Moivre's  numbeis,  below  the  values  of  the  fame 
payments  according  to  Monfieur  de  Parcieux's  numbers.  But  it  will  only 
do  this  in  feme  degree,  and  not  by  any  means  compleatly  ;  becaufe  the  values 
of  the  20  lafl:  future  payments  of  the  annuity  from  the  age  of  74  years  to 
the  age  of  94  years,  are  fo  much  lefs  (on  account  cf  the  diftarice  of  time  at 
which  thofe  payments  are  to  be  made,)  than  the  values  of  the  50  preceed- 
ir.g  future  payments  cf  it  from  the  age  of  24  years  to  the  age  of  74  years, 
that  it  does  not  greatly  fignify  towards  obtaining  the  true  value  of  the 
whole  annuity  for  a  life  of  the  age  of  24  years,  by  which  of  the  two  feriefes 
of  numbers  they  are  computed.  And  therefore,  upon  the  whole,  the  value 
of  a  compleat  life-annuity  for  a  perfon  of  the  age  of  24  years,  computed 
according  to  Mr.  De  Moivre's  numbers,  will  ftill  be  confiderably  lefs  than 
its  value,  computed  according  to  Monfieur  de  Parcieux's  numbers,  or  than 
its  true  value.  And,  in  general,  it  will  be  found  that  the  value  of  an 
annuity  for  a  life  of  any  age  under  45  years,  computed  according  to  Mr. 
De  Moivre's  numbers,  will  be  lefs  than  its  value  computed  from  Monfieur 

A  a  de 
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de  Parcieux's  numbers,  or  its  true  value.  But,  that  we  may  be  the  better 
able  to  judge  of  this  matter,  I  will  now  proceed  to  compute  a  fmall  table 
of  the  values  of  life-annuities  (fuch  as  that  which  was  computed  exactly 
from  the  Breflaw  table  of  probabilities  by  Dr.  Halley,  and  which  is  inferted 
-above  in  Art.  152,)  according  to  Mr.  De  Moivre's  numbers,  upon  a  fup- 
polition  that  the  intereft  of  money  is  %\  per  cent,  which  values  we  may 
afterwards  compare  with  the  values  of  the  fame  annuities,  as  computed 
above  (in  Art.  108,  109,  &c. — 114)  from  the  numbers  of  Monfieur  de 
Parcieux's  table. 


The  numbers  CLIX.  As  the  numbers  in  Mr.  De  Moivre's  feries  above-mentioned 
ofperfonshv-  are>  aj|  0f  t!iem>  exact  multiples  of  11,  ihey  will  all  be  divifible  by  11 
toS  aMr°r  De  w'^otTt  any  remainders,  and  confequently  may  be  reduced  to  fmaller  num- 
Moivre's  Hy-  bers  without  altering  their  proportions  to  one  another.  Let  them  all  be 
pothcfis  in  lb  divided  by  1 1  ;  and  the  numbers  thence  arifing  will  be  as  follows,  to  wit, 
TableJ^u  92,  9l>  9°>  89>  88>  87>  86>  85,  84,  83,  82,  81,  80,  79,  78,  77,  76, 
«7tofmailer  75.  74.  73>  72>  7'»  7°'  69>  68»  67'  66>  65'  64,  63,  62,  01,  00,  59, 
numbers.  58,    57,    56,    5^    54,    53,    52,    51,    50,    49,    48,    47,    46,    45,    44,    43,    42, 

4'>  4°>  39->  38>  37.  36>  35>  34.  33.  32>  31.  3°.  29>  28>  27>  26>  25> 
24,  23,  22,  21,  20,  19,  18,  17,  16,  15,  14,  13,  12,  11,  10,  9,  8,  7, 
&■>  5.  4.  3.  2.  J>  which  is  an  arithmetical  progreffion  cf  the  fimpleft 
nature  poflible,  in  which  the  terms  continually  decreafe  by  the  fame  com- 
mon difference  1.  Yet,  as  thefe  numbers  are  to  each  other  in  exactly  the 
lame  proportions  as  the  former  numbers  1012,  1001,  990,  979,  96S, 
957,  946,  &c.  (of  which  they  are  exact  11th  parts,)  it  is  evident  that  the 
values  of  any  life- annuities  of  one  pound  deduced  from  the  general  ex- 

preifion  —  x  the  lenes   —     -J- -j- h -4- —    ~t- 

*  P  r  rz  r3  r*  rs  r 

-J- -J-  &c.    by  fubflituting  in  its  terms,    inftead    of  P,    P',    P'1, 


P'",  PIV,  Pv,  Pv,  Pvn,  &c.  any  numbers  taken  from  the  feries  92, 
91,  90,  89,  88,  87,  86,  &c.  will  be  the  fame  with  the  values  deduced 
from  the  fame  general  expreflion  by  fubftituting  in  its  terms,  inftead  of 
P,  P",  P",  P'",  Piv,  pv,  pvit  pvu,  &c.  the  correfponding  numbers 
of  the  feries  1012,  1001,  990,  9J9,  968,  957,  946,  &c. 

CLX.  If  thefe  new  numbers  are  fet  down  in  a  regular  feries  near  the 
ages  to  which  they  refpectively  belong,  and  are  fuppofed  to  begin  from  the 
age  of  one  year,  inftead  of  beginning  from  the  age  of  3  years  (as  the 
numbers  in  the  laft  table  do,)   they  will  be  as  follows. 

TABLE 
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TABLE 


VII L 


Containing  an  artificial  ejlimate  of  the  probabilities  of  the  Juration  of 
human  life,  fimilar  to  that  contained  in  the  fecond  column  of  Tabic 
VII.  but  exprejfed  in  the  fmallejl  numbers  poflible ;  derived  from 
Mr.  De  Moivres  Hypothefs  that  the  numbers  of  perfons  dying  every 
year,  out  of  any  given  original  number,  are  always  the  fame  through- 
out the  whole  extent  of  human  life,  and  formed  upon  a  fuppoftion 
that  the  utmojl  poflible  duration  of  human  life  is  lefs  than  95  years. 


Tears  of 

Perjons 

Tears  of 

Perfons 

|    Tears  of 
1      ^.",. 

1  Perfons 

11  Tears  of 

Perfons 

Age. 

living. 

Age. 

living. 

1  living. 

1!     Age. 

living 
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73 
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3« 
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40 

79 
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8 
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63 

5^ 

39 
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10 
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34 

61 
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82 

'3 
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36 

83 

12 

12 

83 

36 

59 

60 

35 

84 
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10 
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Of  tU cemple-  CLXI.  In  the  foregoing  table  the  number  of  perfons  reprefented  as 
wntKtoj  lijt.  ]jvjng  at  anv  given  age  js  always  the  fame  with  the  number  of  years  which 
are  neceflary  to  be  added  to  the  number  of  years  in-  the  given  age  in  order 
to  make  it  equal  to  95  years,  or  the  period  in  the  courfe  of  which  it  is 
luppoled  that  arl  the  perfons  fet  down  in  the  table  as  living  at  tire  ends  o£ 
the  feveral  foregoing  years,  will  be  dead.  Thus,  the  number  of  perfons 
Jiving  at  the  age  of  one  year  is  94  •,  which,  being  added  to  one  year,,  the 
age  of  the  faid  perfons,  makes  95  :  and  the  number  living  at  the  age  of 
10  years  is  855  which  being  added  to  10,  the  number  of  years  in  the  age 
of  rjie  faid  perfons,  is  95,  as  before*  And  the  fame  oblervation  is  true 
throughout  the  table,  to  wit,  that  the  number  in  the  fecond  column,  which 
(wpicfles  the  perfons  living  at  any  given  age,  is  always  the  complement  of 
the  number  of  years  in  the  faid  age  to  95.  This  complement  Mr.  De 
Moivre  calls  the  complement  of  life  :  fo  that,  according  to  his  Hypothefis, 
the  complement  of  life  at  any  given  age  is  always  equal  to  the  number  of 
perfons  living  at  the  lame  age. 

A  computation  of  the  values  of  an  annuity  of  one  powuJ  a  year  for  the 
lives  of  pei fens  of  feveral  different  ages,  according  to  the  foregoing, 
artificial  table  of  the  probabilities  of  the  duration  of  human  life, 
grounded  on  Mr.  De  Moivre  s  Hypothefis,  and  upon  a  juppofuion  that 
the  inter  eft  of  money  is  3I  per  cent. 
For  tli«  life  of        CLXII.     Let  it   now  be   required    to  find,  by  means  of  the  foregoinc 

a  clnld  of  the  •  r-  - 

of   one  artiti<-'i'il  table  of  probabilities,  the  value  of  an  annuity  or  one  pound  a  year 
year.  for  the  life  of  a  child  of  the  age  of  one  year,  when  the  intereir.  of  money 

is  3^  per  cent. 

By  Art.  87,  the  general  expreffion  for  the  value  of  an  annuity  for  a  life 

L 
.     1            ,     c  .       P'        ,    P11        .    P'"         ,    P'y 
of  any  given  age  is  —    x    the  lenes   —      -j-  — —      -| -j—      -f-  — - 

P  v  Pvi  pvi  1 

4-  _     -f-  ,      4-  -+-    &c.     in  which  P  fignifies  the  number  of 

T   rs       '      r6  r7      ^  ° 

perfons  living  at  the  given  age,  Pl  the   number  of  perfons   living  at  the 

end  of- the  next  year,  P"  the  number   living  at   the   end   of   the   fecond 

year,    P"  '   the  number  living  at  the  end  of  the  third  year,  and  fo  on  to 

the  utmoft  extent  of  human  life. 

Thefe  numbers  P,  P',  P",  P1",  &c.    are  in  the  prefent  cafe»  and 

according  to  Mr.  De  Mojvre's  Hvpothefis,  94,  93,  92,  91,  &c.     There- 

£ 

fore  the  value  of  the  annuity  fought  is  =  —  x  the  feries  ?-3    4.  9_  _|_  9^ 

1  94  r  r~         rz 

-}-  .9°   4-^9    4-  ^    4-  ?7     1    gjC(  continued  to  93  terms,  or  to  the  term 

1 

P~3 
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J_  =f  x  the  tries  SI    +  H-    -j-  Ji_    +-^    -j-  Ii_   4-  ®£- 

r93  94r  94^"         94r'  94r+  94fS         94r 

_u  8?      _<-frc    4-_J_     -f       A-'r-      94~I      1  9+— 2   +94—3 

~p ;     1  KG"   ^ 77         1   x   the  feries  ~r r     >   T7TF 

9}?'r  9  +  r9'  94r  94r*  94^3 

-4-91=1    ..94-75    +9±=6    -u  94--_7        &c>     ,94-9  3       Let  one 
'    94r*  94r5  94^       '     94r'     ^         ~  94r» 

term  more  be  added  to  this  feries,  to  wit,  the  term  21 — 21      in   order    to 

94>p° 

bring  the  feries  to  the  lame  form  as  the  feries   -j- _J_ ^ 

-+- ?     -+- 2     -4- __  + L  4- &c.   -4 ,   in  Art.  14.4. 

Such  addition  of  the  term  21 — <—  will  make  no  alteration-in  the  value  of 

94^9  + 

the  fcries  to  which  k  is  added,  becaufe  the  faid  term  is  =  ( or  |  o, 

V94r9*        / 
r  

Therefore  the  value  of  the  annuity  fought  will  be  =  1   x  the  feries    — 

94  r 

q-94— 2     _i_  94--J.     1   14- 4    jl.  94—5    jl.  Q4—6      1    Q4  — 7   ~{-&c 
g4r  94'  94?  94r  94'  94r 

-4-<        °  ■,      But   it  has  been  Ihewn  in  Art.  i44,  that,  if  n  be  any  whole 
94r9  + 

number  whatihever,    the  feries     4~ ~f" "t" 


nr  nr  nr'  nr* 

4-  *       •>  -j-"       .    -f-  -       '    -j-&c.   4^-=-  will  be  equal  to  the  fraction, 
nr5  nr6  nr7  nr" 

i—rG 

n     j     in  which  G  denotes  the  fum  of  the  terms  of  the  geometrical 


r — 1 


progreffior.  1     +'±     +  J-    +.±     +_h      +>     +  _L      +  &c. 

+  - .      Therefore  the  feries    2±=£     -j-  94~2     4-  21=i      4-  94~~4 
r»  94/-  947*1  94^3  94>"* 

21=5      +  94-^       +  Q4-7     +  &c>  94-94      win    be     = 

94r5  ^r6  ^r1  94r9* 

1— ^G 

94    y  that  is,  (becaufe  the  intereft  of  money  is  fuppofed  to  be  3I  per 

r-. — 1 

cent. 
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cent,    and   confequently   r  is  =    1.035,.)     tne    f^d.    feries    will    be  «3 

94        j   in  which  G  will  denote  the  fum  of  the  terms  of  the  geo- 

-°35 

metrical  progreflion   -i-    4- -i-    -f—     4-—    4- -I-    4--1-    4-1- 
r    D  r        '     >-*       l    rs       '     r*      '    rs       •    r«      *    r7 

4-  &c.      -f-  _!_,      or    -1—      -f>       r  4.  .     r      .     -f       T       . 

r°*  l-°35  1.035!'  1.035I3  i-o35l* 

4-  ■   '  4-       J  4-       '  4.  &c.      4-      '     ■■ 

1.035I5  1.03516  I-Q35!7  1-°35\9* 

or  continued  to  94  terms.     Now  it  appears  from  Mr.  Smart's  fourth  table 
of  compound  interelt,  page  82,  that  G,  or  the  fum   of  the  terms  of  the 

faid  geometrical  progreffion,  is   27.445,426.      Therefore    JL2M.G   is    — 

94 

I.02S  r  28.406,01^,910         £    „ 

— 12      x  27.445,426  =     — 2— J — 22Z—      ss    .302,191,658!        and 
■94  94 

x__  1.03^  is  —  j__.g02, 191,658  =  .697,808,342  ;  and    ,—  uo35q 
94  94 

l-°35 
h  =  -697»8q8»H2  =  19.908,809.     Therefore  the  value  of  an  annuity 

•°35 
of  one  pound   a  year  for  the  life  of  a  child  of  the  age  of  one  year,  is, 

£ 
according   to   Mr.    De    Moivre's    Hypothefis,    =     1     x    19.908,809,     = 

£ 

19.908,809,   or  19/.   i8j.  2d.     Q^EI. 


CLXIII.  By  the  like  reafonings  as  thofe  in  the  preceeding  article  it 
may  be  fhewn,  that,  if  n  be  the  complement  of  life  to  any  other  given 
ao-e  whatsoever,    the  value  of  an  annuity  of  one  pound  for  a  life  of  the 

•faid  age,  according  to  Mr.  De  Moivre's  Hypothefis,   will  be  =   1   x   the 

1~~Ig 

fraction  »  as,  I  prefume,  the  reader  muft  eafily  perceive.     I  will 

r —  1 

now    therefore    proceed    to    calculate,     by     means     of    this    exprefilon, 

£       I l  ~J  G 

n         the  values  of  an  annuity  of  one  pound  for  lives  of  the 

r — 1 

feveral 
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Several  ages  of  3  years,  5  years,  10  years,  15  years,  20  years,  25,  30, 
35,  40,  45,  50,  55,  60,  65,  and  70  year?,  according  to  Mr.  De  Moivre's 
Hypothefis,  to  the  end  that  we  may  be  able  to  compare  them  with  the 
values  of  the  fame  annuity  for  lives  of  the  fame  ages,  as  computed  above 
in  Art.  108,   109,  &c. — 114,  from  Mcnfieur  de  Parcieux's  table. 


■CLXIV.     When  the  given  life  is  of  the  age  of  3  years,  we  (hall  have  For  the  life  of 

r        r        1  o  2  c,    a  child  of  the 
s,  or  the  complement  of  life,  (=  95  —  3)  =  92,  and    -  =  —  =    '       ■    ageoi^years. 

n       92         92     7 

and  G  =  the  geometrical  propreffion    _•+•'. —    -f- —     -f». —     -4-  &c. 

continued  to  . — -       or  to  92  terms,    =   -{-         - —     ~\~  - 

1-035         i.o35p  1.035  |3 


~H- 7      1   ^c'     continued  to   ,,■■ ,     or    to    92    terms;    which 

I-Q35I  ,   l-°35\ 

(by    Mr.  Smart's    fourth    table   of  compound    intereft,     page   82,)    is  — 

27.365,227.        Therefore     -G     will    be   =  6D      x    27.365,227  = 

28.323,009,945    -  .307,858,803;    and  I_"-G  will  be  =1.000,000,000 
92  » 

1  ~Zg 

—  .307,858,803  =  .692,141,197;    and  n      will  be  = -^ilLlilllZ 


r — 1 


£ 


r~G 

or   the 


=  -69^4i,'97   =  I9.775,462.     Confequently    ,   x 

.035  !L_> 

r— 1 

value  of  an  annuity  of  one  pound  a  year  for  a  life  of  the  age  of  3  years, 

according  to  Mr.  De  Moivre's  Hypothefis,    will  be  =    1    x    19.775,462, 
T  £l9-775A62>    or  *9^   !5J.  6^> 

N.  B.  This  value  of  the  faid  annuity  is  almoft  a  quarter  of  a  year's  pur- 
chafe  lefs  than  its  true  value,  as  computed  above  from  Monfieur  de  Par- 
cieux's table  of  probabilities,  that  value  being  ^19.987,654,  or  19/.  19J. 
gd.     See  Table  III.    Art.  118. 


CLXV.    Wlien 
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For  a  life  of        CLXV.     When  the  given  life  is  of  the  age  of  5  years,  we  fhall  have 
the  age  of  5  D  D 

years*  »,  or  the  complement  of  it  to  o 5  years,  =  go,   and  -    =    _    ■=         J \ 

y    '  n  90  90    * 

and  G  =  the  geometrical  progreffion    _     +  —    A -I-  — -     A 

0  r    °  r  r1      '     r3  r*  rs 

-J-&C.    continued  to    ■ —     or  to  90   terms,    and    confequently    (by  Mr. 

Smart's  tables,  page  82)  =  27.279,315.     Therefore  -G  will  be  =        *-, 

n  90 

28.224,091,025  ,    1  —  r  .-,      .,, 

x  27.279,315  =   a^    <    — 5    =  .313,712,122;     and         —G   will 

90  n 

l~ -G 

be  =  1.000,000,000    —  .313,712,122  =  .686,287,878;     and  n 


...  .  .686,287,878    _  .686,287,878      _    ,„<„<,„„„        tt,      f 

will  be  =  , - — '— = —         ■      =    19.608,225.       Therefo 

r—i  .035 


r — 1 

re 


1   x 


l~^G 


n         or  the  value  of  an  annuity  of  one  pound  for  a  life  of  the 


r — 1 

age   of    5    years,    according   to  Mr.  De   Moivre's    Hypothefis,    will  be 

=  1   x    19.608,225  =  £19.608,225,    or  19/.    12J.  2d.     QJE  I. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £20.526,716,  or  20/.  \os.  6d.\;  which  is  greater 
than  the  value  juft  riow  found  for  it  by  almoft  a  year's  purchafe. 


for  a  life  of        CLXVI,     When    the  given  life  is  of  the  age  of    jo   years,  we  fhall 

the  age  of  10  ?'  J  02  £ 

years.  have  n  (=95  — 10)   =  85,    and       =  -'    ?-??     and  G  =  the  geometrical 

n  85 

nrooreffion  —      -J--1-    -H —    -\- —    -h&c.    continued  to——,    or  to 
85  terms,    which  (by  Mr.   Smart's   tables,  page   82,)    is  =  27.036,803. 

Therefore     rG     is  =      1233      x  27.036,803  =    y3*3&h*2§.     = 

n  85  05 

.329,212,8361 
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. 


,^9,212,^836  j  and        _G    is  =  1. o;c, cor, oao    —   .329,212,536    — 

I  T 

r        o      /-             5           — G     .  .67:^,787, 164 

.670,787,164  j     and      «_     is    =  '• =     19.165,347. 


;■ — 1 


«°3o 


Therefore  1   x 


w         er  the  value  of  an  annuity  of  one  pound  a  year 


r — 1 

for  a  life  of  the  age  of  10  years,  according  to  Mr.  De  Moivre's  Hypothefis, 

£ 

is  =  1    x    19.165,34.7  =  £19.165,347,  or   19/.  is.  3d.  I.     Q^E.I. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  MonnVur 
de  Par.cieux's  table,  is  //20  752,981,  or  20/.  15J.  ~jd.\\  which  is  greater 
than  the  value  juft  now  found  for  it  by  more  than  a  year  and  a  half's 
purchaie. 


CLXVII.     When  the  given  life  is  of  the  age  of  15  years,  we  mail  for  a  life  of 

r  iok  the  age  of  15 

have   «  (=95 — 15)  =  So,    and     -  =         "*-      and  G  =  the  geometrical  >'ears- 

n  80    ' 

prooreiTion   —  -f- —    ~\~ —    4" —    ~i~ —    -j- &c.    continued  to  — — 

;or  to  80  terms,    which  (by  Mr.  Smart's  tables,  page  82)  is  =  26.748,775. 

Therefore     'LG     is  =    1^1     x    26.748,775  =    27-684,982,125     - 
n  80  80 

-.346,062, 276.;  and         — G    is    =  i.ooo,coo,ooo    —   .346,062,276    ss 

1  ~~ —G                  .65^,937,724 
.653>937>7243     and     »__     is    -     —  - -    1 8.683,934," 

r — 1 


£       I  1  — £  q 
Therefore    1   x  I        n  or  the  value  of  an  annuity  of  one  pound  a  year 


5 


r — 1 


for  a  life  of  the  age  of  15  years,  according  to  Mr.  De  Moivre's  Hypothefis. 

£ 
is=i   x    18.683,934  =  /18. 683,934,    or  18/.   13s.  Sd.     QJil. 

B  b  N.  B.    The 
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N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  15^20.137,194,  or  20/.  2s.  gd.  which  is  greater  thaa 
the  value  juft  now  found  for  it  by  almoft  a  year  and  a  half's  purchafe. 

For  a  life  of       CLXVIII.     When  the  given  life  is  of  the  age  of  20  years,  we  fhall 

the  aie  of  20  D  °  J 

j'ears.  jiave  n  ^=  q^  —  20)  =  j  r .    anci       =        35  .    anj  q  —  t]ie  geometrical 

n  75 

prooreffion     —  4- —    4- —    -j- —  -f- —   4-  &c.     continued    to    the 

term      *       or  to  75  terms,   which  (by  Mr.  Smart's  tables,  page  80,)  is  = 

26.4o6,6SS.     Therefore  !!G  is  =  L211   x  26.406,688  =  27-3^922,oSo 

*  75  75 

I    — —  f 

—  .364,412,294-,    and        _G  is  =  1.000,000, 00c,  —  .364,412,294  = 

~  -G     .  .625,587,706  n  ■  „ 

•635>58737°6;  and    n_    1S  =         ;0    ' —   =  18.159,648. 

r — 1 


£        I_~_G 
Therefore   1   x  I         n         or  trie  value  of  an  annuity  of  one  pound  a  year 

r — 1 
for  a  life  of  the  age  of  20  years,  according  to  Mr.  De  Moivre's  Hypothefis, 

£ 

is  =  1   x   18.159,648  =  £1 8. 1 59,648,    or  iS/.  3J.  2d.  ^.      QJE.  I. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £19.457,903,  or  19/.  gs.  id. I;  which  is  greater 
than  the  value  juft  now  found  for  it  by  about  a  year  and  a  quarter's 
purchafe. 

?or  a  life  of       CLXIX.     When  the   given  life  is  of  the  age  of  25  years,  we  fhall 

the  age  of  25  f 

-years.  have  11  (=  gs —  25)  =  7°>    ar*d  -  =  — — — »  and  G  =  the  geometrical 

n  70 

progreiTion    --4- —  -4- —    4- —    4-  &c.    continued  to  the  term  — . 

mr  to  70  terms,  which  (by  Mr.  Smart's  table,  page  80,)   is  =  26.000,396. 

Therefore 


L  I  F  E  -  A  N  N  U  I  T  I  E 

therefore     r-G     is  =     Jj2i5    x    26..ooo.396     =--:    ^"W^o     = 
«  70  70 

T     ,    ,,,,    '  ' 

.,384,434,443;    -and  -C    is   =    1.000,000,000  — .384,434,443    — 


1  —  r 


.^1-5.565,557-i     ^  «G    is    =      £^5^557.      =    I7.387,5s;. 

•035  ■**<*! 


•' 

—  1 

I 

r 

7/ 

G 
1 

or  l 

£ 
Therefore   1   x  n  or  the  value  of  an  annuity  of  one  pound  a  yea: 

r — i 

for  a  life  of  the  age  of  25  years,  according  to  Mr.  De  Moivie's  Hypothefis, 

£ 
is  =  1    x    17.587,587  =  £i7-5S7>5S?>    or  l"?J'   llS'  9^'     <^-EI* 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £18.827,070,  or  18/.  16s.  6d.\;  which  is  greater 
than  the  value  jufl:  now  found  for  it  by  about  a  year  and  a  quarter's 
purchafe. 

CLXX.     When  the  given  life  is  of  the  age  of  30  years,    we  fliall  For  a  life -of 

r  I  O  2  Z  the  age  of  30 

have  n  (=  95 —  30)  —  65,   and  -  =  .  '    ^      and  G  =  the  geometrical  years. 

n         65 

progreflion   I  "h-1-    "T*-1-   +—    +  —   +  &c.  continued  to  the  term 

— 6-,    or  to  65   terms,    which    (by  Mr.  Smart's  tables,    page  80,)    is  = 

a5.517.849.     Therefore  r-G  is  =  BM.  x  25.517,849  =  26-+lo>974,7*5 

«  65  65 

v=  .406,322,672;    and   x       -G  is  =  i.oco, 000,000  —  .406,322,672   —■ 

11 

c  o  ,       l  ~r G      .  .593,677,328        _ 

•593>677>328;     and  »        is   =      — ^ — -^ —     —     16.962,209; 

,  .°35 

r — 1 


£       \L~-G 
Therefore  1   x   '        n  or  the  value  of  an  annuity  of  one  pound  a  year 

r — 1 

for  a  life  of  the  age  of  30  years,  according  to  Mr.  De  Moivie's  Hypothefis, 

£ 
is  =  1  x   16.962,209  =  £16.962,209,  or  16/.  19.J,  3«. 

B  b  2  N.  B.    The 


'1 8  8  Tie  Principles  of  the  Doflrine  of 

N.  B.     The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's   table,  is  ^18.095,844,  or    iS/.    is.    nd.     which   is    greater 
than  the  value  juft  now  found  for  it  by  about  a  year  and  half  a  quarter's. 
pure  hale. 


For  a  life  of        CLXXI.     When   the  given  life  is  of  the  age  of  35   years,    we  fhail 

the  age  of  35  "  D  J 

.years.  j^yg  n  ^__  Q^ —  „^  _.  g0^  ancj  _  _-  _■   35      anc|  £  —   lne  geometrical 

»  60 

progreffion  -     4--    -    +■ —    +—    4- —     4- &c.    4-_ ~_    =  (by  Mr. 
Smart's   tables,  page   80,)    24.944,734.      Therefore    '  G    is  =   _lJi    x 

«  DO 

__  25.817,709,600  r  ft  ,     I  — r„ 

24.944,734  =  — LL'ZZ2—2—    =  .430,290,661  ;    and  -G      is     = 

60  n 

1  — i'G 
i.ooo-jOOO,coQ    - — .430,296,661    =  -569,703,339-,     and  »       is    = 


.569,703,339  Z       h      !!g 

— ^~.T7  —  16.277,238.     Therefore    1   x  1        n  or  the  value 

r — 1 

of  an   annuity  of  one   pound  a  vear  for  a  life  of  the  age  of  35   years, 

according   to  Mr.    De    Moivre's    Hypothefis,    is   =  1    x   16,277,238    — 
—  £16.277,238,     or  16/.  ys.  6d.\.     QJU. 

N.  B.    The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £17.240,588,    or   17/.  4s.  yd.\%.  which  is  greater 
than    the   value   juft  now  found  for    it    by    fomewhat   lefs   than    a    year's 
•  uurchafe. 


Por  a  life  of        CLXXII.     When  the  given   life  is  of  the  asre  of  40  years,   we  fhall 
the  age  of  40 

years.  jiave  n  (=  q$  — 40)  =  55,  and  confequently  -  =         6D     and  G  =  the 

n  55 

geometrical  progreff.on   I   ±±     -f-^j     +-~    ~\-~    +  &c.    -j--^- 

fss  (by  Mr,  Smart's  tables,  page.  80,)    24.264,053.     Therefore   -G   is   = 

i-o;g 

55 
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1111    x   24  264,053  =  ^■"3^94,^   -  .456,605,361  ;    and  '  ~  Lg 
55  55  n 

1~~-G 

is    =    1.000,000,000  — .456,605,361    =  .543,394,639;     and  » 


r — 1 


is  =  -543,394,6  ?9  =        ,25,561.     Therefore    f  x  ''      ~nG       or    the 

.035  . 9 

r — 1 

value  of  an  annuity  of  one  pound  a  vear  for  a  life  of  the  age  of  40  years, 

£ 
according    to   Mr.    De   Moivre's    Hypothefis,     is   =   1    x    15-525,561    = 

£15.525,561,    or  15/.    10s.  6d.      Q_EI. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £16.147,167,  or  16/.  2S,  nd.'t;  which  is  greater 
than  the  value  juft  now  found  for  it  by  fomething  more  than  half  a  year's 
purchafe. 


CLXX1IL     When  the  given  life   is  of  the  age  of  45  years,    we  fhall  For  a  life  of 

r         1  o  -  z  the  aSe  ot  4S 

have  m  (~  95  —  45)  =  50,    and  confequently  -  =         -"^       and    G    =  years. 

»  5U 

the  geometrical  prog-reffion     -    -{- — .     +-'-      + —       -4-  -1-     4-  &c. 

-\ =    (by   Mr.   Smart's    tables,  page  78,)    23.455,617.      Therefore 

r  ^  ■    _     i-ok  c  24.276,562,50/;  . 

G  is -=     — 12     x   23.455,617  =  '   ,3    <0^    =    .485,531,271; 

n  r.Q  CO 


J^ 


T  1  f 

and  -G  is  =    i.coo,ooo,coo,    — -A-^5^53l^7i    =  .514,468,729 


» 


I   -—1 "  Y  I 

and         ■»•    is  =  -5 '4,468,729  =  I4.699,io6.     Therefore  f  x  '  ^G 

or  the   value  of  an  annuity  of  one  pound  a  year  for  a  life  of  the  a°-e  of 

45  years,  according  to  Mr.  De  Moivre's  Hypothefis,  is  =1  x  14.699,106 
=  £14,699,106,    or  14/.   \\s.  od.      QED. 

N.  B.     The 
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N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfietir 
de  Parcieux's  table,  is  £14.716,120,  or  14/.  14J.  %d.\;  which  is  greater 
than  the  value  juft  now  found  for  it  by  only,  the  trifling  fum  of  3d.  -I. 


For  a  life  of        CLXXIV.     "When   the  given  life  is  of  the  age  of  50  years,  we  fhall 

the  age  of  50  r  I  03  5 

years.  have  11  (=  95 —  50)  =  45,    and  confequentlv  -  =    ..'    6o       and    G    = 

n  45   ' 

the  geometrical  progreflion    -   -f-  —    + —    + —  ~i- —   -J-gcc.  -\-  r  . 
0  r  r  r*         r3  r*  rs      r         ~r+s 

e=  (by  Mr.  Smart's  tables,  page  78,)    22.495,450.     Therefore    ~,G    is    s= 

« 

1. 02^  23.2S2,7QO,7<;0  ,        T    -. 

i±i2  x   22.493,450  =  -2 '/y     /;i      =  .5tf»395»35°  i    and   *     _Tg 

45  45  a 

1  — r„ 

is  =  1.000,000,000,  — -5l7^395->35°->    =  .482,604,650;    and  „ 


r — 1 


is  =  -482-604-650  =  13.788,704.     Therefore  f  x    >'       jfi        Qr    ^ 

r- — 1 

value  of  an  annuity  of  one  pound  a  year  for  a  life  of  the  age  of  50  years, 

according  to  Mr.   De  Moivre's    Hypothefis,    is  =    1    x    13.788,704    = 
£13.788,704,    or  13/.   155.  9d.'i.      Q_E1. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £13.183,083,  or  13/.  3s.  Sd.  which,  inftead  of 
beiner  greater  than  the  value  juft  now  found  for  it,  (as  has  been  the  cafe  in 
the  preceeding  inftances,)  is  lefs  than  that  value  by  more  than  half  a  year's 

purchafe. 


Tor  a  life  of        CLXXV.     When   the  given  life  is  of  the  age  of  §§  years,  we  fhall 

the  age  of  55                                                                                                  r           I.oqe  ,    ^    _      , 

years.  havew(=Qc; — 55)  =  40,  and  coniequently  -  — 22      and  G  —   the 

y  n  40    * 

geometrical  progreflion  -    •+"— r-    +  — :    JT~—     T"— r    +  &c.    -{- — - 
&  r    &  r  r'  r1  r"  r5  r4° 

s=  (by  Mr.  Smart's  tables,  page  78,)    21.355,072.     Therefore  -G   is   = 

40 
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15  x  21.355,07^  =  &i°hm  =  .552,562**7 1  «4  l~rc 

40  40  i_ 

r —  j 

is     =    i.oco,ooc,ooo,     —    .552,562,4s;,      =    .447,437,513  ;       and 


—  -G  £       l — rr 

»      h    =    "1-17,4.^513         I2. 783,928.      Therefore   1   x           ~n     . 
r.  -°35  **  * 

or  the  value  of  an  annuity  of  one  pound  a  year  for  a  life  of  the  age  of 

£ 

55   years,    is    =    1    x   12.783,928    =    £12.783,928,     or    12/.    15s.    $d. 

QJLl. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £1 1.691,801,  or  til,  13s.  icd.  which  is  lefs  than 
the  value  juft  now  found  for  it  by  more  than  a  year's  purchafe. 


CLXXVI.     When  the  given  life  is  of  the  age  of  60  years,  we  fliall  For  a  life  of 

the  ape  of  60 

have  n  (=  ^5  —  60)  =  a,5t   and  confequently  -   =   .  '        .     and     G    =  >earsv 

»  35 

the  geometrical  progreffion    —    T*~     ~T  —r     T"  ~    ~i~"  —    4" &c- 

~\~-—     =    (by  Mr.  Smart's   tables,    page   78,)    20.000,661.      Therefore 

r>,  •  1.03;  ec  20.700,684,125      „      ,0.0 

-G  is  =    . — £2    x   20.000,661  =     1 — I — 2L-11      ==  .591,448,1185 

»  35  35 

and  G   is    =    1.000,000,000,    — .591,448,118   =  408,551,882; 

n 

1  — r  q 

and  n         is  =     II — 12Z.J =      1 1.672,910.       Therefore 

-°35 


X 

r — 1 

£ 
1 

r 

-Ig 

n     : 

or    the  value  of    an  annuity  of  one   pound   a  year  for 

r — 1 

a  life  of  the  age  of   60  years,    according   to   Mr.   De   Moivre's   Hypo- 

£ 
thefis,  is  =  1   x   11.672,910  =  £11.672,910,  or  \\l.  13J.  $d.\.     QJiI, 

N.  B.     The 
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N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monueur 
de  Parcieux's  tabic,  is  £10.104,074,  or  10/.  2s.  id.  which  is  lefs  than 
the  value  juit  now  found  for  it  by  more  than  a  year  and  a  half's  purchafe. 


Tor  a  life  of        CLXXVII.     When  the  given  life  is  of  the  age  of  65  years,  we  fhali 

Che  age  of  65  8  a  0    3 

years.  jjave  11  (=  95 —  65)   =  30,     and  confequently       =  -— — ,  and  G  =  die 

n  30 


geometrical  progreffion     —      4-  -  ■      4~ —       ~T~ —      H~ —     -h  &c. 

-f- — -,    =  (by  Mr.   Smart's   tables,  page   78,)    18,392,045.     Therefore 

r~    ■  1  o?5  _  _     100:5,766,575  r 

_G    is  .=     1?    x   18.392,045  =    JL-^P:' — 1212.  =  .634,525,552; 

»  jo  ^o 

and   1~~~G    is  =    1.000,000,000,    —.634,525,552    =    .365,474,4485 

H 

i  —  r-, 

and  »  is  =         •  365,474,44-8       _     IO„442,r27.        Therefore 


r — 1 


•°35 


f  x  l7=rrG 

«  or  the  value  of  an  annuity  of   one  pound  a  year  for  a 

r — 1 
life  of  the  age  of  6^  years,    according  to  Mr.   De  Moivre's  Hypothefis, 

is    =     1    x    10.442,127  =  £10.442,127,    or  10/.   8s.    lod.      Q^EI. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £8.813,625,  or  Si.  6s.  s^-ii  which  is  lefs  than 
the  valuejuft  now  found  for  it  by  more  than  two  years  purchafe. 


For  a  life  of         CLXXVIII.     When  the  given  life  is  of  the  age  of  yo  years,    we  fhall 

the  aj^e  of  70 

years.  navc  w  (=  ^5 —  ■jq)  =  25,    and    confequently     -    =  £lE15       and    G 

n  25  » 

=  the  geometrical  progreffion    —    +  —    +  —    4"  ~    ~l~—    ~f"  &c. 


i 


*  5 
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=   (by  Mr.  Smart's  tables,    page  76,)     16.481,514.      Therefore 


»  s 


G    is  = 


x   16.481,5.4=    17£58,36fj990     =.682,334,679, 
«  25  25  "       " 

and         —  G   is  =    1. 000,000,000   —  .682,234,67^    =    .317,665,321; 


n 
1  — r 


and 


£ 

I     X 


r—  1 


G       .               .317, 66:, 221 
„         ls  =      —     9.076,152.        Therefore 


•°35 


lSG 


n         or  the  value  of  an  annuity  of  one  pound  a  year  for  a  life 


r — 1 

of  the  age   of  70  years,    according   to  Mr.   De  Moivre's   Hypothefis,    is 

■=   1  x  9.076,152  =£9.076,152,    or  yl   ij.  6d.~     Q^EI. 

N.  B.  The  value  of  this  annuity,  as  computed  above  from  Monfieur 
de  Parcieux's  table,  is  £6.575,  ^57,  or  61  us.  6d.  which  is  lefs  than  the 
value  jufl;  now  found  for  it  by  about  two  years  and  a  half's  purchafe. 


CLXXIX.  If  the  foregoing  values  of  an  annuity  of  one  pound  for 
the  lives  of  perfons  of  the  feveral  ages  of  1  year,  3  years,  5  years,  10 
years,  15  years,  20  years,  25,  30,  35,  40,  45,  50,  55,  60,  65,  and  70, 
years,  which  are  derived  from  Mr.  De  Moivre's  Hypothefis,  are  fet  down 
in  a  regular  feries,  and  the  values  of  the  lame  annuity  for  all  the  lame  lives, 
except  the  firft,  as  computed  above  from  Monfieur  de  Parcieux's  table,  are 
fet  down  in  an  adjoining  column,  and  the  differences  between  the  laid 
values  are  likewife  fet  down  in  a  third  column,  they  will  together  form 
the  following  table. 


Cc  TABLE 


194 


The  Principles  of  the  Doftrine  cf 


TABLE 


IX. 


Containing  the  conjectural  values  of  an  annuity  of  one  found  a  year  for  the 
lives  of  perfons  of  feveral  different  ages,  derived  from  Mr.  De  Moivris 
Hypothecs,  "  That  the  decrements  of  human  life,  or  the  numbers  of 
"  perfons  dying  every  year  out  of  any  given  original  number  of  perfons 
"  living  at  the  beginning  of  life,  continue  the  fame  throughout  the  whole 
"  extent  of  human  life"  and  containing  like-wife  the  true  values  of  the 
fame  annuity  of  one  pound  a  year  for  all  the  fame  lives,  except  the  firfi, 
(which  is  a  life  of  the  age  of  i  year)  computed  according  to  Monjieur 
de  Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life  > 
upon  a  fuppofition,  in  both  ways  of  computing  the  values  of  this  annuity, 
that  the  interejl  of  money  is  3  \  per  cent,  and  that  the  utmofl  extent  cf  human 
life  is  lefs  than  95  years;  and  containing  likewife,  in  an  adjoining  column, 
the  differences  of  the  faid  values  cf  the  faid  annuity  from  each  other. 


1  ears 

Values  of  a  life- 

Values      of      the 

Differences      of 

of 

annuity     of    one 
pound  a  year,  ac- 

fame   life-annuity 
according  to  Mon- 

the  faid  'values. 

Age. 

cording    to    Mr. 

fieur  de  Parcieux's 

DeMoi-vre's  Hy- 

table  of  probabi- 

potbejis. 

lities. 

£ 

1 

1 9.908,^09 

£ 

3 

19.775,462 

19.987,654. 

0.212,192 

5 

19.608,225 

20.526,716 

0.918,491 

10 

19.165,3x7 

20.752,981 

1.587,634 

15 

1  8.683,934 

2  -'.13  7, 194 

'•453>2'"- 

';    2  0 

18.159,648 

i9-457>9°3 

1.2^,8,255 

1  ?5 

17.587,587 

18.827,070 

1-2  39--4  3 

30 

16.962,  09 

1  8.095,844 

!-»33»535 

'35 

16.277,?  jo 

1 7.240,588 

0.963,350 

40 

*5-5i5>  561 

16.147,167 

0.62  i,6c6 

45 

14.699,106 

14.716,120 

0.01  ",014 

50 

13.788,704 

13.183,083 

0.605,62 1 

55 

12.783,928 

1 1.691,801 

1.092,127 

60 

1  1  672,910 

10.104,074 

1.568,836 

65 

10.442,127 

8.313,625 

2.128,5   2 

70 

-  -• 

9.076,152 

6-575>357 

2.-500>795 
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CLXXX.     It  appears  from  the  foregoing  table,  in  the  ift  place,  That,  Remarks    on 
from  the  age  of  3  years  to  the  age  of  45  years,  the  values  of  life  annuities  tlie  foregoing 
according   to  Mr.  De  Moivre's  Hypothefis,  are   lefs  than  their  true  values,  table- 
as  computed  above  from  Monfieur  de  Parcieux's  table  of  probabilities ; 

And,  adly,  That  during  the  (aid  interval  from  the  age  of  3  years  to 
the  age  of  45  years,  the  excefs  of  the  true  value  of  a  life-annuity  of  one 
pound,  above  its  conjectural  value,  derived  from  Mr.  De  Moivre's  Hypo- 
thesis, increafes  from  £0.212,192,  or  lefs  than  a  quarter  of  a  year's  pur- 
chafe,  to  £1.587,634,  or  more  than  a  year  and  a  half's  purclufe,  (which 
is  its  magnitude  at  the  age  of  10  years,)  and  then  decreafes  again  to 
£0.017,014,  or  lefs  than  one  week's  purclufe,  or,  we  may  fay,  to  o; 

,  And,  3dly,  That,  from  the  age  of  45  years  to  the  age  of  70  years, 
the  values  of  life-annuities,  according  to  Mr.  De  Moivre's  Hypothefis,  are 
greater  than  their  true  values,  as  computed  above  from  Monlieur  de  Par- 
cieux's table  of  probabilities  •, 

And,  4thly,  That,  during  the  faid  interval  from  the  age  of  45  years  to 
the  age  of  70  years,  the  excefs  of  the  conjectural  value  of  a  life-annuity 
of  one  pound,  (according  to  Mr.  De  Moivre's  Hypothefis,)  above  its  true 
value  increafes  continually,  as  the  age  advances,  or  grows  older,  from 
0.017,014,  or  o,  to  £2.5.0,795,  or  more  than  two  years  and  a  half's 
purchafe,  which  is  its  magnitude  at  the  age  of  70  years. 


CLXXXI.     Upon   the  whole   matter,  the  differences  of  thefe   values  Ageneralcon- 
feem  to  me  to  be  lb  confiderable  that   I    cannot   but  wonder  that  Mr.  De  c'ufi?n     c"n- 
Moivre   fhould   have  thought  fit   to   difregard    them,  and   to  compute  his  D^MoivrJs 
tables  of  life-annuities  from   his   own  Hypothefis,  inftead  of  fohowing  Dr.  Hypothefis. 
Halley's,  or  Mi  nfieur  de  Parcieux's,  or  fome  other  table  of  the  probabili- 
ties  of  life   deduced   from   obfervations.     And  this  appears   the  more  fur- 
prizing  when  we  confider,  that  the  labour   of  deriving  the  value  of  a  life- 
annuity  for  a  life  of  any  given  age  from   that  of  a  like  annuity  for  a  life 

only  one  year  older,  in  ft  net  conformity  to  a  table  of  the  probabilities  of 

x         p  

life,  by  means  ot  the  expreffion  -    x    = — ■.   X    i-\-y\h    is   fcarcely,    if 

r       P  ptf  '      ' 

at  all,  greater  than  that  of  computing  the  fame  annuity,  according  to  Mr. 
De  Moivre's   Hypothefis,   by   means   of  the  expreffion      1   x 


l~rG 
n 


r     1 
c  2  I  would 
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I  would  therefore  recommend  it  to  all  future  calculators  of  the  values  of 
life-annuities,  or  at  lead  to  thofe  who  undertake  onlv  to  calculate  annuities 
for  fingle  lives,  to  lay  afide  all  confideration  of  Mr.  De  Moivre's  Hypothefis, 
and  to  compute  thofe  values  from  Monfieur  de  Parcieux's  cable  of  proba- 
bilities, or  fome  other  table  of  the  fame  kind  which  they  may  efteem  to  be 

of  ft  ill  better  authority,  by  means  of  the  expreflion  -  x    X  \~-~V  f 

in  the  manner  that  has  been  above  explained  and  exemplified  in  Art.  100, 
101,   102,  &c.--  1 17. 

End  of  the  explanation  of  Mr.  De  Moivre's  Hypothefis. 


An   account   of  Mr.   Weyman   Lees   method  of  computing   the  vahm 

oj    Life-annuities. 

CLXXXII.  Some  gentlemen  who  have  undertaken  to  write  upon  the 
fubjtct  of  life-annuities,  but  who  appear  to  have  been  unacquainted  with 
the  Mathematicks  and  the  doctrine  of  chances,  have  confidered  the  method 
of  computing  the  value  of  a  life-annuity  above-delivered  in  Problem  11, 
Coroll.  2,  Art.  31,  page  28,  and  exemplified  in  many  rhftances  in  the 
fubfequent  part  of  this  tract,  and  which  is  that  which  all  mathematical 
writers',  (from  Dr.  Halley   in    the  year    1692,    down   to  Dr.  Price  and  Mr. 

Morgan   in    their   late  trearifes,)  have  univerfally  adopted  ; 1  fay,  fome 

gentlemen  have  confidered  this  method  as  erroneous.  One  of  thefe  gentle- 
men was  the  late  Weyman  Lee,  Efq;  a  barrifter.  at  law  and  a  bencher  of 
the  Society  of  the  Inner  Temple.  This  gentleman  publifhed  a  book  in  one 
volume  octavo  in  the  year  1748,  upon  the  doctrine  of  life-annuities,  intitled, 
"  An  Efjay  on  the  method  of  afcertaining  the  value  of  annuities,  and  of  Leafes 
reduced  to  annuities  certain,  for  one  cr  more  lives  ■"  and  in  the  year  1 75 1 
he  publifhed  a  fecond  pamphlet  on  the  fame  fubject,  intitled,  "  A  valuation 
of  annuities  and  leafes  certain  for  a  fingle  life."  This  latter  pamphlet  I  have 
ieen.  And  in  it,  1  obferve,  he  argues  againft  the  method  or  computing 
the  values  of  life-annuities  above-explained,  in  a  ftyle  of  great  confidence, 
and  with  a  high  degree  of  contempt  of  his  numerous  mathematical  adver- 
faries,  Dr.  Halley,  a  Mr.  H.  B,  Mr.  Richards,  Mr.  Hod  gib  n,  Mr.  Hayes, 
and  Mr.  De  Morvre:  but  at  the  fame  time  he  expreffes  himiclf  with  grcac 
obfeunty,  as  might  naturally  be  expected  from  a  perfbn  who  endeavoured 
to  invalidate  fo  clear  and  certain  a  proportion.  And,  in  lieu  of  the  faid 
method  of  computing  the  values  of  life-annuities  (which  he  conceives  him- 
ielf  to  have  fhewn  to  be  erroneous,)  he  gives  us  another  method  of  efti- 
muting  them,  which  is  as  follows. 


& 
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CLXXXIII.     When   the  value  of  an   annuity  for  the  life  of  a  perfon  Mr.  Weyman 
of  any   given   age   is   to   be  determined,  We  mull   look,  into  Dr.  Halley's,  Lee's  method 
or  Monlieur  de  Parcieux's,  or  Come  other,  table  of  the  probabilities  of  the  iife.anruiia^s 
duration  of  human  life,  to  find  what  number  of  perfons  are  therein  repre- 
fented  as  living  at  the  laid  age.     And   then   we   mull   divide  this   number 
by  2,  and  look  again  into  the  laid  table,  to  find    at  what   later  age  of  life 
the  number  of  perfons  repreiented  therein  as  living  will  be  reduced  to  this 
latter  number,  or  to  one  half  of  the  former  number.     And  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  firff,  or  given,  age  will  be 
equal  in  value,  fays  Mr.  Lee,  to  a  like  annuity   of  one  pound  a  year  for  a 
term  01  years  certain,  equal  to  the  difference  of  the  laid  two  ages,  or  to  the 
fpace  of  time  in  which  the  number  of  perfons  reprefented  in  the  table  as 
living  it  the  tnven  ao;e  will  be  reduced  to  half. 

Thus,  for  example,  if  the  value  of  an  annuity  for  the  life  of  a  perfon  An  example 
of  the  aL'e  of  'o  years  is  to  be  determined,  we  fhall  find  in  Monlieur  de  of  tne  f*M 
Parcieux's  table  above-mentioned,  that  880  perfons  are  there  repreiented  as  ' 

living  at  the  age  of  10  years.  The  half  of  this  number  is  440.  We  muft 
therefore,  in  the  fecond  place,  look  out  in  the  fame  table  the  age  at  which 
the  number  of  perlons  living  is  reduced  to  44  \  Now  we  fhall  find,  upon 
this  infpeclion  of  the  faid  table,  that  at  the  age  of  61  years  there  will  be 
450  perfons  living,  and  at  the  age  of  62  years  437  perfons  living,  out  of 
the  faid  880  perfons  who  were  living  at  the  age  of  io  years.  Therefore  at 
fome  intermediate  age  between  61  and  62,  as,  for  inftance,  about  the  age 
of  61  years  and  nine  months,  we  may  fuppofe  that  the  number  of  perfons 
living,  (out  of  the  faid  original  8S0  perfons,  who  were  living  at  the  age  of 
10  years,)  will  be  440 ;  or,  in  other  words,  the  original  S80  perfons,  living 
at  the  age  of  10  years,  will  be  reduced  to  440,  or  to  one  half,  in  the  courie 
of  51  years  and  9  months.  Therefore  (according  to  Mr.  Weyman  Lee's 
method  of  valuing  annuities,)  an  annuity  of  one  pound  a  year  for  the  life 
of  a  perfon  of  the  age  of  to  years  is  of  the  fa  Tie  value  with  an  annuity  of 
one  pound  a  year  for  the  fpace  of  51  years  and  9  months  certain,  or,  in 
round  numbers,  for  the  fpace  of  52  years. 


CLXXXIV.  According  to  this  method  of  eflimating  life-annuities,  an 
annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  10  years, 
when  the  intereft  of  money  is  3A  per  cent,  is  £23.795,764,  or  23/.  1  §s.  nd. 
that  being  the  value  of  an  annuity  of  one  pound  a  year  for  a  term  certain 
of  52  years,  when  the  intereft  of  money  is  3^  per  cent,  as  appears  rrom 
Mr.  Smart's  tables,   page  80, 

CLXXXV.    But 


lues. 
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Of  the  differ-  CLXXXV.  But  we  have  feen  above,  in  Art.  94,  that  die  true  value 
ence  of  the  0f  an  annuity  of  one  pound  a  year  for  the  life  of  a  peribn  of  the  age  of 
anSe°scom-  l °  years>  when   the  incereft  of  money  is  3 \  per  cent,  is  only  £30.73925, 

puted  by  this  or  20L  14s.  gd.^:  and  by  the  other  calculation  of  it,  in  Art.  114,  it 
method  from  appeared  to  be  only  £20.752,98  1,  or  20/.  15/  o^.-l.  Therefore  the  fore - 
their  true  va-  going  value  of  it,  obtained  by  the  method  of  Mr.  Weyman  Lee,  to  wit, 
23/.  15s.  nd.  is  greater  than  its  true  value  by  no  lefs  than  three  years 
purchale.  And  in  like  manner  it  will  be  found  upon  trial,  that  in  all 
other  ages  of  life,  except  from  the  age  of  74  years  to  the  age  of  83  years, 
the  values  of  life-annuities  obtained  by  this  method  of  Mr.  Lee,  will  be 
greater,   and  for  the  moil  part  very  much  greater,  than  their  true  values. 

CLXXXVI.  But  that  the  difference  of  thefe  values  of  life-annuities, 
found  by  Mr.  Lee's  method,  from  their  true  values,  as  computed 
according  to  the  directions  of  Problem  11,  Coroll.  2,  may  be  the  more 
apparent,  I  fhall  here  prefent  the  reader  with  a  ta'jle  containing  both 
fets  of  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of  perfons 
of  all  ages,  differing  from  each  other  by  one  year,  from  the  age  of  3 
years  to  the  age  of  93  years,  inclufively,  computed  from  Monfieur  de 
Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life,  upon 
a  fuppofition  that  the  intereft  of  money  is  o,\  per  cent,  and  containing 
likewife  the  differences  of  the  faid  values.    This  table  is  as  follows. 
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TABLE 


X. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  ages  of  3  years,  4  years,  5  years,  and  every  following 
number  cf  years  up  to  93  years  inchfvely,  upon  a  fuppofion  that  the 
probabilities  of  the  duration  of  human  life  are  fuch  as  they  are  repre- 
fented  to  be  in  Monfeur  de  Parcieux's  table  of  them,  and  that  the 
inter (fl  of  money  is  3  J-  per  cent,  computed  according  to  two  different 
methods,  to  wit,  Mr.  Weyman  Lees  method  jujl  now  mentioned  in 
Art.  183,  and  the  true  method  that  has  been  adopted  by  Dr.  Hal  ley  and 
all  other  mathematicians,  and  which  has  been  explained  above  in  Prob- 
lem 1 1  and  its  corollaries ;  and  containing  likewije,  in  an  adjoining 
column,  the  differences  of  the  faid  values. 


Tears 

Values  of  an  an- 

Values    of    the 

Differences   of 

of 

nuity  of  one  pound 
by  Mr.  WeymaH 

fame  annuity  by 
Dr.  Hallcy's  me- 

the faid  'va- 

Age. 

Lee's  method. 

thod. 

lues. 

£ 

£ 

£    . 

3 

24.113,295 

19.987,654 

4.125,641 

4 

24.113,295 

20.327,034 

3.786,261 

r 

0 

24.113,295 

20.526,71  6 

3-586,579 

6 

24-H3>295 

20.656,349 

3.4.^6,946 

/ 

24.035,948 

20.729,9 1 2 

3.306,036 

8 

23.957,260 

20.764,685 

3->92>575 

9 

23.877,206 

20.781,222 

3.095,984 

10 

23-795>:64 

20.752,981 

3  042,783 

1 1 

23.628,616 

20.676,395 

2.952,221 

12 

23-455>6i7 

20.548,338 

2.9,7,:.  79 

■3 

23.366,861 

20.45,899 

2.950,962 

14 

23.27  ,564 

20.278,914 

2.997,650 

J5 

23  091,244 

20.137,194 

2  954,050 

16 

22.899,437 

19.990,615 

2.908,822 

17 

22.700,918 

I9-S63,739 

2.837,179 

iS 

22.599,067 

19.7^2,778 

2  806,289 

'9 

22.495,450 

J9-597>56o 

2. 897,3.  0 

20 

22.282,-9  ( 

'9-4    7i;°5 

2.824,8-8 

2  t 

2^.173,686 

19.338,821 

2.-31,865 

22 

21.949,765 

19.  .16,339 

2.733,426 

23 

21.834,882 

19.  90,318 

2.7+4,564 

24 

2i-599>103 

18.960,613 

2.638,430  1 
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Tears 

Values  of  an  an- 

Values    of    the 

Differences   of 

of 

nuity  of  one  pound 
by  Mr.   Weyman 

fame  annuity  by 
Dr.  Hulleys  me- 

the faid  va- 

Age 

Lee's  method. 

thod. 

lues. 

£ 

£ 

£ 

25 

2i-478>'37 

18.827,070 

2  651,067 

26 

2i-355>°72 

18.689,528 

2.665,54. 

27 

2 1. 102,499 

18.547,817 

2.554,682 

28 

20.9-2,917 

18.401,759 

2. 571, ,58 

29 

20.706,969 

18.251,167 

2.455,802 

30 

20.570,525 

18.095,8^4    . 

2.474,681 

3* 

20.290,493 

I7-935>582 

2. 354.911 

32 

20.  46,823 

17.770,162 

2.376,661 

33 

19.851,962 

*7-599>354 

2.  -52,608 

34 

19.7c  0,684 

17.422,915 

2.277,-69 

35 

19.390,208 

17.240,588 

2. 149,620 

36 

19.068,8^5 

17.052,103 

2.016,762 

37 

18.904,000 

16.05  ,174 

2.046,826 

38 

18.565,640 

16.629,1 89 

1.936,451 

39 

18  392,045 

16.392,655 

1.999,390 

40 

18.035,;  67 

16,147,167 

i.b88, 60  " 

41 

17.667,018 

15.892,297 

1.774,721 

42 

17.285,364 

15.580,939 

1.704,425 

43 

17.089,556 

*-5'3°3»763 

1  7*5,793 

44 

16.890,352 

15.015,.  69 

1.874,683 

45 

16.481,514 

14.716,120 

I-765-394 

46 

16.058,367 

'4-4   4o+9 

1,  53>8  18 

47 

15.841,272 

14.  IO5,  2C  O 

1.736,072 

48 

l5-395>7i6 

^3-793^59 

1.601,857 

49 

15.167,124 

13.494,425 

1.672^699 

50 

14.697,974 

.3.183,083 

1.514,891 

5i 

14.212,403 

12.883,449 

1.328,954 

52 

13.963,281 

12,596,296 

1.366,985 

53 

I3-7°9>837 

12.298,386 

1.411,451 

54 

13.189,681 

11.989,093 

1.200,588 

55 

12.922,816 

1 1.691,801 

1.231,015 

56 

12.651,320 

"•383»4*7 

1.267,893 

57 

12.094,1 16 

1  1,  .63,485 

i.o^o,6ji 

58 

1 1.808,243 

10.755,123 

1.053,120 

59 

11.517,410 

10.435,566 

1.081,844 

6q 

10.920,520 

10.104,074 

0.  Si  0,446 

61 

10.302,738 

9.759,829 

0.542,909 

62 

9.985,785 

9.401,925 

Q.  583,860 

63 

9b63>334 

9«°53}c  59 

0.610,275 

I64 

9-335>288 

8.690,648 

0.644,640 
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Tears 

Values  of  an  an- 

Values    of    the 

Differences  of 

of 

nuity  of  one  pound 
by  Mr.  U'eyman 

fame  annuity  by 
Dr.  Halley's  me- 

the faid  va- 

A^e. 

Lee's  method. 

thod. 

lues. 

£ 

£ 

£ 

65 

8.662,023 

8.31 1,615 

0.348,398 

66 

8.310,605 

7.944,258 

°-372>347 

67 

7.965,194 

7-5^3,-27 

0.381,467 

68 

7.607,686 

7. 23, ',699 

°-373>9$7 

69 

7-243>976 

6.896,496 

0.347,480 

70 

6873,955 

6-575>3s7 

0.298,598 

7i 

6-497,5'5 

6.249, r.40 

0.247,675 

72 

6  114,54} 

5-945.972 

0.168,571 

73 

5.724,928 

5.644,448 

0.080,480 

74 

5-328,553 

5.347,806 

0.019,253 

75 

4.925,300 

5.0^:9,623 

0  '34,323 

76 

4.515,052 

4.754,921 

0.239,8.9 

77 

4-5«5>°52 

4.461,839 

0.053,21? 

78 

4.097,686 

4.187,758 

0.09   ,o;o 

79 

3-673>°79 

3.908,000 

0  234,921 

80 

3-6,;3,°79 

3661,781 

0,01 1,298 

81 

3.241,105 

3.427,856 

0.1  86,751 

82 

3.24  ,105 

3.215,658 

0.025,447 

83 

2.801,636 

2.984,473 

0.182,837 

84 

2.801,636 

2.717,188 

o.ot     . 

»5 

2.801,636 

2.456,774 

0-344. 

86 

2-354,544 

2.21 1,911 

0.142,63 

87 

2-354,544 

1  999,810 

0  354,73 . 

88 

1.899,694 

1.728,378 

0.,   1,316 

89 

1.899,694 

i-459> 699 

C-43.,V;95 

90 

J-436,953 

1.197,512       • 

0.?  39,44. 

91 

1  436,953 

0.947.6  9 

0.489,  -84 

92 

0.966,1 83 

0.716,468       1 

0.249  7l5 

93 

0.966,183 

0.48309,, 

°-4  3>°9i 

!  9+ 

0.000,000 
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Obfervatiors         CLXXXV1I.     From  the  foregoing  table  it  appears,  that  at  the  age  of 
on  the  differ-  ^  years  t]ie  value  of  a  life-annuity  obtained  by  Mr.  Lee's  method  is  greater 
two"  fets  'of  tnan  lts  true  value  by  more  than  4  years  purchafe ;  and  that,  from  the  age 
values  of  life-  of  3  years  to  the  age  of  10  years,  inclufively,  it  exceeds  the  true  value  by 
annuities    fet  more  than  three  years  purchafe-,  and  that,  from  the  age  of  10  years  to  the 
down   in  the  age  0f  ^7  years,  inclufively,  it  exceeds  the  true  value  by  more  than  two 
table.0"18        years  purchafe-,    and   that,  from   the  age  of  37  years   to  the  age  of  59 
years,  inclufively,  it  exceeds  the  true  value  by  more  than  one  year's  pur- 
chafe;   and   that  from   the   age  of  59  years  to  the  age  of  74  years,  in- 
clufively, it  exceeds   the  true  value   by  lefs  than  one  year's  purchafe,  and 
that  in  that  laft  interval,  from  the  age  of  59  years  to  the  age  of  74  years, 
its  excefs  above  the  true  value   becomes  gradually  lefs  and  lefs,  till,  at  the 
laid  latter  age  of  74  years,  it  is  almoft  equal  to  o.     But,  after  the  faid  age 
of  74  years,  the  value  of  a  life-annuity  obtained   by  the  faid   method  of 
Mr.  Lee,   is,  for  about   9   years,  or  till  the  age  of  S3   years,  nearly  equal 
to,  but  for  the  mod  part  fomewhat  lefs  than,  its    true  value ;    after  which 
it  again   becomes  greater  than  the  faid  true  value  at  the  age  of  84  years, 
and  continues  to  exceed  the  faid  true  value  throughout  the  whole  remainder 
of  the  table,    or  in  every  following  year  of  human  life. 


CLXXXV1II.  The  differences  of  the  foregoing  values  of  life-annuities, 
obtained  by  Mr.  Lee's  method  of  computation,  from  their  true  values/ 
are  fo  considerable  before  the  ages  of  39  or  40  years,  that  it  would  be 
by  no  means  advifeable  to  have  recourfe  to  thole  values  in  fettling  the 
prices  of  life-annuities  that  are  to  be  granted  for  the  lives  of  perfons 
under  thole  ages.  And  even  to  the  age  of  64  years,  inclufively,  I  fhould 
think  thefe  differences  too  "reat  to  be  neglected.  But  from  the  ap-e  of 
65  years  to  the  age  of  85,  or  86,  years,  thole  values  might  do  tole- 
rably well  as  a  guide  in  the  purchafe  of  life-annuities,  if  a  table  con- 
taining the  true  values  of  the  annuities  for  lives  of  thole  ages  were  not  at 
hand.  But,  when  tables  of  the  true  values  of  life-annuities,  (computed 
flriclly  from  a  table  of  the  probabilities  of  human  life,  and  not  from  Mr. 
De  Moivre's  Hypothefis,  or  any  other  inaccurate  luppofition  adopted  by 
calculators  for  the  fake  of  abridging  their  trouble,)  are  ready-compuu\i 
to  our  hands,  it  leems  to  be  imprudent  and  uniatisiactory  to  have  recourle 
to  any  other  values  of  them, 


CLXXXIX.  We  have  feen  in  the  foregoing  table,  that  Mr.  Lee's 
method  of  eftimating  life-annuities  is  doubly  erroneous.  For  it  makes  the 
values  of  them  much  greater  than  they  ought  to  be  throughout  the  greater 
part  of  human  life ;    and,  for  a  few  years  between  the  ages  of  74  years 

and 
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and  84  years,  it  makes  them  rather  Ids  than  they  ought  to  be.  Yet  Mr.  Of  Mr.  Wey. 
Lee  is  very  confident  that  it  is  the  only  right  method  of  valuing  fife-  ru:111  ^ee's 
annuities j  and  fecms  to  wonder  that  any  body  can  doubt  of  iis  being  lb.  atte^LSe!un 
And,  to  remove  thefe  doubts,  and  fully  eftabliih  the  juftnefs  of  his  laid  sefsofhi 
method,  he  has  given  us  what  he  calls  two  diftinct  proofs  of  it.  Thefe  thod  of  va!u- 
proofs  are  exprefled  in  very  vague  and  loofe  terms,  inlbmuch  that  I  mull  inglifc-aunui.. 
confefs  myfelf  unable  to  underltand  them.  The  words  chance  and  chances 
occur  in  them  very  frequently,  and  fometimes  the  exprefiion  of  the  chance 
of,  or  to,  a  chance:  but  they  feem  to  be  uied  without  any  diftinct  meanings 
annexed  to  them.  However,  as  this  is  a  matter  which  relates  to  the  very 
foundation  of  the  doctrine  of  life-annuities,  I  mould  be  glad  that  my 
readers  would  excrcife  their  own  judgements  concerning  it ;  and  therefore, 
to  enable  them  to  do  lb,  (as  Mr.  Lee's  tracts  are  not  now  eafily  to  be 
met  with)  I  fliall  here  prefent  them  with  a  tranfeript  of  the  palTage,  in 
Mr.  Lee's  fecond  pamphlet  above-mentioned,  which  contains  the  laid  two 
fuppoied  proofs  of  the  juftnefs  of  his  method  of  valuing  life-annuities. 
In  this  paflage  Mr.  Lee  has  introduced  fome  numbers  into  his  argument, 
by  way  of  example  and  illuftration,  which  are  grounded  upon  Dr.  Halley's 
Bit  flaw  table  of  the  probabilities  of  the  duration  of  human  life,  and  on  a 
iuppolition  that  the  interell:  of  money  is  6  per  cent.  Thefe  numbers  I 
have  taken  the  liberty  to  alter  lb  as  to  make  them  fuit  with  Monfieur  de 
Parcieux's  table  of  probabilities  and  a  Iuppolition  that  the  interell  of  money 
is  3"!  per  cent,  in  order  to  avoid  the  unneceffary  trouble  and  perplexity 
that  might  have  arilen  from  the  confideration  of  a  different  table  of  proba- 
bilities and  a  different  rate  of  intereft  from  thole  which  are  become  familiar 
to  us  by  our  frequent  ufe  of  them  in  the  courfe  of  the  foregoing  articles. 
Thefe  alterations  in  Mr.  Lee's  numbers,  it  is  evident,  cannot  in  the  leaft 
affect  the  force  of  his  reafonings,  (if  there  is  any  force  in  them,)  and 
therefore  may  be  made  without  injuring  him,  And,  with  thefe  alterations 
in  the  numbers,  the  paffage  containing  Mr.  Lee's  two  fuppofed  proofs  of 
the  juftnefs  of  his  method  of  valuing  life-annuities,  in  pages  8,  9,  and  10 
of  his  fecond  pamphlet  above-mentioned,  intitled,  A  valuation  of  annuities 
for  lives,  is  in  the  words  following. 


CXC.     "  Since  the  author  [Mr.  H.  B.]  is  fo  full  of,  and  fo  learned  in,  Extrafts  fi-om 
"  the  doctrine  of  chances,  as  he  calls  ir,    I  will  take  the  liberty  of  offering  Mr.  Lee's  fe- 

1  •  r  ]  •  •    '  1   Tf  ir      r  J  ,  P   C  md    trad, 

"  to  his  conhderation  an  argument,  or  two,  in  behalf  of  my  rule,   accord-  pUjjijfhed     in 
"  ing  to  his  way  of  thinking.      The   value   of  the   chances   in  this   cafe  theyear  1751. 
"  depends  on,  or  is  one  and  the  fame  thing  a%  the  value  of  the  annuities 
"  dependant  on  thole  chances.     All  the  chances  which  an  annuitant  has  on 
"  the  life  of  A   [a  perlbn  of  the  age  of  10  years]    are  agreed  to  be  880: 
J'  and  of  thofe  he  has  an  even  chance  to  enjoy  a  moietv,  that  is,  440. 
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"  The  annuities  which  attend  thofe  chances  for  the  whole  life  are  annuities 
♦c  for  the  term  of  85  years,  it  being  fuppofed  pofiible  that  he  may  live  tor 
«'  fo  many  years.  The  total  value  of  them  for  S5  year?,  as  I  compute  ir, 
**  is  27.036,803  •,  and  the  value  of  thole  in  poifefiion  for  52  years  is 
"  23-?95v'*4>  and  of  thofe  in  reverfion  3.241,039.  Since  then  the  an- 
"   huitant  on  the  life  of  A  has  an  even  chance  to  440  chances   on   his  life, 

«'  and   the   annuities  will   attend   thofe  chances-, and,   finee  thefe  440 

««  chance-  will,  and,  from  the  nature  of  the  life  of  man,  of  necefiicy  muft, 
"  .-rife  in  the  flrft  part  of  thofe  85  years,  if  they  arife  at  all;  (and  'ws 
"  fbppbi  d  in  the  cafe  to  be  an  even  chance  that  fo  many  chances  will 
" "arife  in  his  life:)  he  muft  then  of  necefiky  have  the  annuities  attending 
"  thofe  very  chances,  that  is,  he  muft  have  the  annuities  for  the  firft  52 
«*  years  of  his  life.  This  author  f  Mr.  H.  B."|,  or  whoever  will  undertake 
"  xo  anfwer  this  argument,  muft  (hew  that  'tis  pofiible  for  an  annuitant  on 
"  'he  life  of  A  to  have  the  benefit  of  all  thefe  440  chances  (to  which 
"  numbe;'  of  .chances'  he  has  without  difpute  a  right,  or  an  even  chance  to 
"  enjoy,)  unlefs  he  does  enjoy  thofe  which  arife  in  the  firft  part  ot  life  and 
"  in  immediate  pofkfiion,  that  is,  thofe  of  the  grcateft  value.  And  this, 
I  am  very  fure,  he  cannot  fhew. 


it 


"  Again;  thefe  pofitions  are  not  contefted  : That  an  annuity  for  a 

"  term  of  52   years   is   in   value   £23.795,764; and  that  an  annuitant 

"  for  the  life  of  A  has  an  even  chance  that  A  lives  for  52  years.  —  'Tis  a 
"  maxim  made  ufe  of  by  this  author,  and  is  certainly  a  true  one,  Tha1;, 
"  in  eftimating  the  value  of  annuities  for  a  life,  all  the  pofiible  chances  of 
"  life  muft  be  computed.  From  hence  I  argue  thus,  fo  eftimate  the 
"  value  of  an  annuity  for  the  life  of  A,  we  muft  compute  all  the  pofiible 
"  chances  on  the  life  of  A.  The  chance  that  A  lives  for  52  years  is  an 
"  even  chance,  and  confequently  is  one  of  the  pofiible  chances  on  the  life 
"  of  A.  Therefore,  to  eftimate  the  value  of  an  annuity  for  his  life,  we 
"  mufi  compute  this  even  chance.  The  even  chance  on  this  life  is  to  a  term 
"  for  52  years.  A  term  for  52  years  is  in  value  £23.795,764.  Therefore 
*'  the  value  of  an   annuity  for  this  life  is  £23.795,764." 


CXCI.  Thefe  are  the  words  of  Mr.  Weyman  Lee's  proofs  of  the  truth 
of  his  method  of  valuing  life-annuities.  But  what  meaning  is  to  be  found 
in  them,  or  what  train  of  reafoning  Mr.  Lee  might  purfue  obfcurely  in  his 
own  mind,  when  he  ufed  them,  1  will  not  pretend  to  determine.  And 
yet  1  am  inclined  to  conjecture  that  his  meaning  (though  certainly  it  is  not 

exprelfed 
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exprcffed  in  the  foregoing  words,)  might  be  as  follows ;  to  wit,    "  thit,  if  A    conjure 
a  perfon  were'  to  make  8  80  different  giants,  of  one  pound  a  year  each,  to  concerning 
as  many  different  grantees,  all  of  the  age  of  10  years,  for  their  refpe^tivc  "je    meaning 
lives,  half  the  faid  grantees  would  be  dead  in  the  ipace  or  52  years,    and.  ;„„     extnwls 
the  other  half  would  live  beyond   that  term  ;    and  confequently  440  of  the  from  Mr. Lee's 
iaid  880  annuities  would  become  extinct  in  the  courle  of  the  laid  52  years,,  pamphlet, 
and  the  other  440  of  them  would  continue  to  be  payable  after  the  faid  52 
years.     And  hence,  I   prefume,    Mr.  Lee   was   inclined   to   conclude,  that 
therefore  it  would  be  the  fame  thing,  in  point  of  advantage,  to  the  grantor 
of  thefe  880  annuities,  whether   he  granted  them  to  the   faid    880  perfons 
for  the  life  of  each  of  them  reflectively,  or  whether  he  granted  them   to 
the  laid   perfons  and   their  executors,  or  other  repicfentatives,  for  a  term 
certain  of  52    years;     becauie    that,  if  he   had,  firft:,  granted   them  for  a 
term  cercain  of  5  1  years,    and  afterwards  was,  by  the  confent  of  all  parties, 
to  change  thofc  grants  into  grants  of  the  fame  annuities  of  one  pound  each 
to  the  lame  880  perfons  of  the  age  of  10  years  for  the  lives  of  the  feveral 
grantees   refpectively,  the  burthen   that  would  fall  on  the  faid  grantor  in 
confequence   or  this  change   in  the  nature  of  the  grants,  by  means  of  the 
payments  he  would  thereby  be  obliged  to  make  after  the  expiration  of  the 
laid  term  of  52  years,  to  the  440  annuitants  who  would  live    beyond    that 
term,  would  be  counter-balanced  by  the  profit,  or  faving,  that  would  accrue 
to  him  before  the  end  of  the  faid  term  of  52   years   by   the  extinction   of 
the  annuities  that  had  been  granted  to  the  other  440  annuitants  who  would 
have  died  in  the  courle  ot  the  laid  term."     This  is  the  only  argument  that 
I   can   imagine    to   have  been   intended    to  be  expreffed   in  the  foregoing 
palTage  of  Mr.  Lee's  pamphlet.     But,  if  this  was   the  argument   Mr.  Lee  Mr.  Lee's 
relied  on,  he  was  greatly  miftaken  in  thinking  it  a  juft  one,  though  it  may*,  miftake  in  the 
at  firft  fight,    appear  plauiiole.      For  the    truth  is,  that  the  profit  accruing  [aid  argument 
to  the  grantor  of  the   880  annuities  of  one  pound  by  the  aforefaid  change  contained °  8 
in  his  bargain,  by  means   of  the  extinction  of  the  annuities   that  had  been  the  foregoing 
granted  to  the  440  annuitants  who  had  died  before  the  end  of  the  52  years,  extra&s. 
will   much  more  than  counter-balance  the  burthen    that  would  fall  on  him, 
in  confequence  of  iuch  a  change  of  his  firft  bargain,  by  means  of  the  pay- 
ments he  would  thereby  be  obliged   to  make  to  the  other  440  annuitants 
who  would  live  beyond  the  faid  term  of  52  years.      And  one  very  obvious 
reafon  why  we  fhould  expect  that  the  faid  profit  fhould  more  than  counter- 
balance the  faid  burthen,  in  fo  young  an  age  as  this  of  io  years,  is,  that 
the  payments  which  conftitute  the  laid  profit,  namely,  the  payments  of  the 
annuities  faved  by  the  deaths  of  the  440  annuitants  who  die  before  the  end 
of  the  faid  5-2  years,  are  much  lefs  remote,  and  confequently  mush  more  valu- 
able, than  the  payments  which  conftitute  the  faid  burthen,  or  the  payments 
incurred   by  the  obligation   of  continuing   the   annuities,  during   their  re- 
fpe&ive  lives,  to  the  other  440  annuitants  who  will  live  beyond  the  faid 
term  of  52  years.     In  what  precife  proportion,  or  degree,  the  faid  profit 

will 
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will  exceed  the  faid  burthen,  is  a  nice  queflion,  and  can   only  be  deter- 
mined by  obferving,  in  Monfieur  de  Parcieux's  table  of  the  probabilities  of 
human  life,  how  many  of  the   880  perfons  who  are   there  reprefented   as 
living  at  the  age  of  10  years,  (and  to  whom  we  fuppole  annuities  of  one 
pound  to  have  been  granted  for  their  refpecYive  lives,)  will  die  off  in  every 
individual  year  of  the  whole  term  of  85  years  through  which  it  is  poflible 
that  their  lives  may  be  extended,  and  computing,  fiift,  the  values  of  the 
feveral  payments  that  will  be  faved  in  each  of  the  rirtt  52  years  of  the  faid 
term  of  85  years,  by  the  deaths  of  thofe  440  perlons   who   will  die  in  the 
courfe  of  the  faid  52  years,  and,  fecondly,  the  values  of  the  payments  that 
will    be  incurred  in  each  of  the  remaining  33  years  ol  the  laid  term  of  85 
years  after  the  52d  year,    by  the  continuance  of  the  lives  of  the  other  440 
annuitants,  who   will  live  beyond  the  laid  52   years,    and   then   comparing 
the  fum   of   the   values    of  the  former    payments    with   the   fum   of    the 
values  of  the  latter  payments.     This  would  be  a  nice  and  tedious  inquiry, 
and  would  be  tantamount  to  the  computation  of  the  value  of  an  annuity 
of  one  pound  for  the  life  of  a  perfon  of  the  age  of  10  years  in  the  manner 
explained  above    in    Problem   1 1    and  its  corollaries,    and  exemplified   in 
Art.  94.     But  it  is  fufficient  to  invalidate  the  foregoing  argument,  (which 
I  have  iuppofed  to  be  that  which  was  meant  to  be  advanced  by  Mr.  Lee;) 
that  the  exacl  equality  of  the  faid  profit  to  the  faid  burthen  (which  in  the  faid 
argument    is   taken  for   granted,  as  a  thing  felf-evident,)   is   by  no  means 
apparent;     but   that   there  is,    on    the  contrary,    good    reafon    to    fuppole 
(without   going  into  the   nice  inquiry  juft  now  mentioned,)    that  the  faid 
profit   in  this  cafe  of  an  annuity  for  a  life  of  the  age  of  10  years,   is  much 
greater  than  the  faid  burthen.     For  then  it  will  not  be  the  fame  thing  (as  it 
is  fuppofed  to  be  in  the  faid  argument)  in  point  of  advantage,  to  the  grantor 
of  the  faid  8S0  annuities  of  one  pound  to  as  many  grantees,  all  of  the  age  of 
10  years,  whether  he  grant  them  the  faid  annuities  for  the  term  of  52  years 
certain,  or  whether  he  grant  them  for  the  lives  ot  each  feveral  grantee  •,  but 
the  latter  bargain  will  be  lefs  burthenfome  to  the  grantor  than  the  former ; 
and  therefore  he  ought  to  receive  a  lefs  price  from    the  faid  S  80  grantees 
in  the  latter  cafe   than  in  the  former.     And  confequently,  it   will  follow 
from  Art.  21,  that,  when  the  grantor  makes  only  one  fuch   grant  of  an 
annuity  of  one  pound  to  a  perfon  of  the  age  ot    10  years,  he  ought  to  re- 
ceive a  lefs  price  for  it  than  he  ought  to  receive  for  the  grant  of   the  fame 
annuity  for  a  term  certain  of  52  years  ;  or,  in  other  words,  there  is  reafon 
to  fuppole  (even  without  going  into  the  nice  inquiry  above-mentioned,; 
that  the  value  of  an  annuity  ot  one  pound  a  year  for  the  life  of  a  perlon 
of  the  age  of  10  years  is  lefs  than  the  value  of  the  fame  annuity  for  a  term 
certain  of  52  years  j  contrary  to  what  Mr.  Lee  has  aliened. 


CXCII.  The 
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CXCII.     The  only  way  of  determining  truly  the  value  of  any  propofed  Of  the  necef- 
life-annuity  is   that  which   is  explained   above  in    Art  21,    and   made  the  >!tyofk«piog 
foundation  of  this  whole  doctrine,    namely,  to  fuppofe  the  grantor  of  the  ^"v/th/idea 
annuity  to  make   many  more  fueh  grants  to  many  other  grantees,  all  of  of   the   fair 
tlie  fame  age  as  the  firft,  or  propofed,  grantee,  and  then  to  inquire  what  price  of  a  life. 
price  ought  to  be  paid  by  each  of  the  laid  grantees   to  the  grantor  of  all  a'"""0\  g"y«-n 
the  faid  annuities,  in  order  to  make  him,  at  the  clofe  of  the  whole  tran-  Xxi. 
faction,  or  when  all  the  faid  annuitants  fliall  be  dead,  be  neither  a  gainer 
nor  a  lofer  by  the  fum  total  of  all  his  bargains;  upon  a  fuppofuion  that  he 
improves   the   money  he   receives  from   the  faid  grantees,  as  the  price  of 
their  annuities,  at  compound   intereft  according  to  a  certain  given  rate, 
and   that  the  grantees  of  the  faid  annuities  die  off  every  year  in  the  pro- 
portions reprefented   in  fome   particular  table  of  the   probabilities  of  the 
duration  of  human  life  that  is  adopted  as  the  ground  of  the  calculation. 
That  price,  and  no  other,  is  the  true,  or  fair,  value  of  fuch  a  life-annuity: 
and,  whenever  we  attempt  to  eftimate  a  life-annuity  without  thus  fuppofing 
a  great  number  of  the  like  annuities   to   be  granted  at  the  fame  time  to 
other  perfons  of  the  fame  age  as  the  propofed  annuitant,  we  fliall  find  our- 
felves  bewildered  and  confufed,  and  without  any  folid  foundation  to  build 
upon.     And  I  have  no  doubt  that  it  is  only  to  the  want  of  fuch  a  criterion, 
or  meafure,  whereby  to  judge  of  the  true  value  of  a  life-annuity,  or,   per- 
haps I  ought  to  fay,  of  fuch  a  definition  of  fuch  true  value,  that  we  ought 
to  afcribe  the  obfcurity  and  confufion  with  which  Mr.  Weyman  Lee  treats 
of  this  fubjecl,  both  in  the  paffage  above-cited  from   him,    in   which  he 
endeavours  to  prove  the  rectitude  of  his  own  erroneous  method  of  eftimat- 
ing  life-annuities,  and  in  other  parts  of  the  fame  tract,  in  which  he  endea- 
vours to  prove  the  falfhood  of  the  method  which   has  been  ufed  by  Dr. 
Halley,  and   all   other   mathematicians,  for  that  purpofe,    and   which   has 
been  above  explained  and  illuftrated  in  Prob.  1 1    and  its  corollaries,  and 
in  feveral  of  the  following  articles.     All  this  perplexity  would  have  been 
avoided,  if  he  had  previouily  fettled  clearly  and  difttnctly  in  his  own  mind 
what  he  meant  by  the  fair  price,  or  value,  of  a  life-annuity.    ' 


CXCIII.  I  have  been  induced  to  enlarge  the  more  on  the  falfhood  of 
this  erroneous  method  of  valuing  life-annuities,  becaufe  I  have  obferved, 
that  not  only  Mr.  Weyman  Lee  in  the  year  1751,  but  a  later  and  much 
abler  writer  on  the  fame  fubject,  Mr.  Dale,  in  his  ufeful  book  on  life- 
annuities,  intitled,  Calculations  deduced  from  firft  principles,  csV.  publifhed  in 
the  year  1772,  feems  likewife  to  be  perfuaded  of  its  truth.  See  the  faid 
book  of  Mr.  Dale,  article  2d  of  the  Addenda. 

End  of  the  examination  of  Mr.  Weyman  Lee's  erroneous  method  of  valuing 

Life-annuities, 

CXC1V.   From 
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CXCIV.  From  thefe  digreffions,  concerning  Mr.  De  Moivre's  Hypo- 
thefts  for  abridging  the  computations  of  life-annuities,  and  Mr.  Weyman 
Lee's  erroneous  method  of  valuing  thofe  annuities,  I  now  return  to  the 
only  true  and  accurate  method  of  computing  the  values  of  the  faid  annui- 
ties, which  is  that  which  has  been  above  explained  in  Problem  1 1  and  its 
corollaries.     From  this   method,    (as  we  have  fhewn   above  in  Art.  ioo, 

j  p  ,  _ 

101,  and  102,)   the  expreffion  —  x  -zt-t— -.    X   i  -+.  V \h  rruy  be  derived, 

r        P-\-d  '       ' 

by  which  the  value  of  an  annuity  of  one  pound  for  any  propofed  life  may 
be  computed  from  the  value  of  the  fame  annuity  for  a  life  that  is  one  year 
older.  Nothing  can  well  be  expected  more  concife  and  convenient  for  the 
purpofe  of  computing  a  table  of  life-annuities,  than  this  expreffion. 
Neverthelels  it  is  liable  to  this  one  inconvenience,  that,  as  the  values  of 
life-annuities  for  different  ages  are  deduced  by  it  one  from  another,  in 
regular  fucceffion  from  the  older  ages  to  the  younger,  an  error  that  fhould 
happen  to  be  made  in  computing  the  value  of  one  of  thefe  life-annuities 
would  affect  the  values  of  all  the  following  life-annuities,  or  of  the  annuities 
for  all  the  ages  that  were  younger  than  that  in  which  the  error  was  origi- 
nally made.  This  inconvenience  we  have  in  fome  meafure  endeavoured  to 
guard  againft  in  Art.  120,  by  fhewing  how  an  uncommonly  large  increafe, 
or  decreafe,  in  the  differences  of  the  values  or  thefe  fucceffive  life-annuities 
will,  for  the  moft  part,  afford  a  juft  ground  of  fufpicion  that  fume  miftake 

has  been  made  in  the  computation  of  the  laft  value  by  means  of  the  expreffion 

p  

1  X  — ; —  X  1  -i.j/\£,  and  thereby  will  induce  the  calculator  to  revife 
r       P-\~d  ' 

his  laft  computation;  in  confequence  of  which  revifton  fuch  miftake,  if 
any  has  been  made,  will  be  diicoyered.  But  Mr.  Morgan  in  Ins  ufeful 
and  learned  tract  upon   life-annuities,  intitled,  'The  doctrine  of  annuities  and 

cfurances   on  lives  and  furvivorjhips,  (pages  59,  60,   61,  &c. 68,)   has 

given  us  a  much  better  and  more  fatisfactory  method  of  removing  this 
inconvenience,  and  proving  the  truth  of  the  feveral  operations,  as  they 
arife.      This  method  may  be  explained  as  follows. 


Of  Mr.  Morgan's  method  of  proving  the  truth  of  the' computations  of  the 
values  of  Life-annuities,   as  fafl  as  they  are  made. 

CXCV.  Let  A  denote  the  number  of  perfons  reprefented  in  any  table 
of  the  probabilities  of  the  duration  of  human  life  as  living  at  the  youngell 
age  thit  is  fet  down  in  the  faid  table  ;  which  age  in  Monfieur  de  Parcieux's 
table  is  the  age  of  3  years.  Secondly,  Let  P  be  the  number  of  perfons 
reprefented  in  the  laid  table  as  living  at  any  fublequcnt,  or  older,  age, 
n.nfiiting  of  N  years  j  and  Jet  «  be  the  number  of  years  by   which  the 

laid 
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(aid  age  of  TV  years  exceeds  the  youngeft  age  in  the  table.    And,  thirdly,  let 
r  be  the  value  of  one  pound  together  with  its  intcreft  for  one  year. 

Then,  it  is  evident,  that  the  value  of  a  fingle  payment  of  one  pound  A"  expreflion 
to  be  received  at  the  end  of  ;;  years  by  a  perfon  of  the  youngeft  age  in  the  of_the  va'ue  <« 
table,  if  the  faid  perfon  fhall  fo  long  live,    that  is,  if  he  flu  11  live  to   the  Lyment^of6 

**  „  one  pound,  to 

age  of  AT  years,  will  be  "JL  *  £-     or   £1     x  — -.       In   Monfieur   de  bc Te?lvi  ,b>' 

D  '  r"  A  A)"  aperlonofthe 

Parcieux's  table  of  probabilities  the  number  of  perfons  reprefented  as  living  ;D  t]fg  ta^ 
at  the  age  of  3  years  (which  is  the  youngeft  age   in  the   table,)  is  1000;  after  a-.gi 

1  -  1        4  ■  1  P  P  number    of 

and  coniequently  A  is  =  1000,  and  £1    x  — —  is  =  £1    x  .  years,    if  he 

4rn  IOOOr*  ftan   he  tIlep_ 

alire. 


CXCVI.     Further,  if  P'    denote   the  number  of  perfons   reprefented  An  expreflion 

in  the  uble  of  probabilities  as  living  at  the  age  of  N-{-  1   years,  and  P'  '   ofthe  value  of 

the  number  living  at  the  age  of  N-\-  2  years,  and  P'"  the  number  a  reinote  hfc- 
...  ,  r   -at    i  1,-11  1  •     ,  -  annuity  01  one 

living  at  the  age  or  1 V  -f-  3  years,  and  io  on  throughout  the  remainder  of  pound  a  year, 
the  table,  the  number  annexed,  (in  Roman  figures,)  to  the  top  of  the  for  the  life  of 
letter  P  being  every  where  the  fame  with  the  number  of  years  added  to  N,  aPer|onofthe 
and  the  faid  letter  P,  with  fuch  number  lb  annexed,  denoting  the  number  >'0L}n3eit  aSe 

r         i-    ■  1  j  11         nr-ii,-  °i  ,,         m  the  table,  to 

of  perlons  living  at   the  age  denoted  by  N  with  the  lame  number  added  commence  at 
to  it;  it  is  evident  that  the  value  of  a  remote  annuity  of  one  pound  a  year  a  given  future 
for  the  life  of  a  perfon  of  the  youngeft  age  in  the  table  of  probabilities,   to  a=e" 
commence  at  the  end  of  n  years,  or  whereof  the  firft  payment  is  to  be 

L 

received   at  the  end  of  «-j- 1  years,    will  be  equal  to  --      x     tne   feries 


r«-j-i  r«-r-z  >"+3  r«+4         r»+5         r^+6  r»+7 

continued   to  the  end  of  the  table,  or  to  the  utmoft    pofiible   extent  of 
human  life,  which   in  Monfieur  de  Parcieux's  table  is   g$  years ;  or  it  will 

P '  P'  '  P '  '  '  Piv 

be  equal  to  £1    x    the    leries    — -    -f-  -f-  ~f- 


Ar»+i  Af*\-*  Ar"i-3  Ar«-t4 

Pvi  Pvu 

~r  — — ri    ~r  -z — r-    +    &c«     continued  to  the  end  of  the 
-5  Ar"+6  Ar»+7 

table,  or  to  the  utmoft  pofiible  extent  of  human  life. 

Ee  CXCVII.    Now 
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The  Prcpojition   that    is  the  ground  of  Mr.  Morgans  method  above- 
mentioned. 

CXCVII.  Now  this  remote  annuity  of  one  pound  a  year  for  the  life 
of  a  perfon  of  the  youngeft  age  in  the  table  is  equal  to  the  product  that 
arifes  by  multiplying  the  value  of  a  like  annuity   of  one  pound  a  year  for 

p 
the  life  of  a  perfon  of  the  age  of  N  years,  into  £i    x  —  ,    or  the  prefent 

Ar^ 

value  of  the  above-mentioned  fingle  payment  of  one  pound  to  be  made  to 
a  perfon  of  the  youngeft  age  in  the  table  at  the  end  of  n  years,  or  when 
he  fhall  have  attained  the  age  of  iV  years,  if  he  fhall  fo  long  live  ;    or,  if 

£  . 

we  put  V  for  the  value  of  an  annuitv  of  one  pound  a  vear  for  the  life  of  a 

£ 

perfon  of  the  age  of  N  years,  and  R  for  the  value  of  a  remote  annuity  of 
the  fame  fum  of  one  pound  a  vcar  for  the  life  of  a  perfon  of  the  youngeft 
age  in  the  table  to  commence  at  the  diftance  of  n  years,  or  whereof  the 
firft  payment  is  to  be   received  at  the  end  of  n  -\-  i  years,  we  fhall  have 

£  £       £         P 

R   =   V  x    i    x  -T-. 
Ar* 


DEMONSTRATION. 

For  /-'',  or  the  value  of  an  annuity  of  one  pound   a  year  for  the  life  of 
a  perfon  of  the  age  of  N  years,  is  (by  Art.  86  and  87)  =  £i    x   the  fcries 

--       -±-  111      •''    till     4-  lZ     4-  II      4-  -  -P"        i    Pv"    .JL.& 
Pr        '     Pr1      X    Pr'>        '    Pr+     "*"   Prs        '     Fr"      ~*~  Pr7      "rCC' 

continued  to  the  end  of  the  table  of  probabilities,  or  to  the  utmoft  extent 

p  £  p 

of  human  life.     Therefore  fi   x    X     V  is  =  Si   x  x    /i    x 

Ar"  *"         Arn  & 

.        ,    .  P'  ,     P"  .     P"'        ,     P™        ,       Pv  Pvi  pvn 

thefcnes    Tr    +7v^    T^    *rp7*    +F7  +  p^  +  iv 

4-  &c.    continued  to  the  end  of  the   table  of  probabilities,    and    confe- 

P'  l      P"  ,      P1"        ,       Piv 


ouently  is  =  £i  x  the  feries  4-  i 4- .    4-  _ 

Ar»+i  str»+*  Ar»+3      '    Ar>'-\-4 

Pv  Pvi  Pvn 

•4-_ 4- 4- 4-  &c.    continued    to    the    end    of  the 

1    Ar»+S         Ar»+6         Ar»+7 

£ 
table   of  probabilities.      But,  by  Art.  i<j63  P,  or  the  value  of  a  remote 

annuity 
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annuity  of  one  pound  a  year  for  the  life  of  a  perfpn  of  the  youngc-ft  ape  in 

the  table  of  probabilities,  to  commence  at  the  end  of  n  years,  or  whereof  the 

payment  is  to  be  received  at  the  end  of  w-j-i  years,  is  =  £1  x  the  feries 

pi        '      P"      a,  p'"       1      ^'v      _u     pv      4.    P_L_     I.   Pvu 
Ar"-tl  Ar»-t*      '   Jr"-\-3  Ar«  r4      '    <#■*+£         y^r"  f  6         /fr^-H 

-|-  &c.    continued   to  the  end  of  the   table  of  probabilities.      Therefore 

C       p         £        £      £        P  £         ^ 

Arn  ™ 


CXCVIII.      From  the   foregoing  proportion    Mr.  Morgan's   rule  for  Mr.  Morgan's 
proving  the  truth  of  a  computation  of  a  life-annuity  for  a  life  of  any  given  !ule  ,orP101'- 

tr  o  1  J  t  e»  ,„g  c]ie  trut]j 

age  is  an  eafy  confequence.  This  rule  is  as  follows.  Let  V  be  put  for  tation 'of'thi 
the  value  of  an  annuity  of  one  pound  a  year  for  the  life  of  a  peribn  of  the  valueofalife- 
oiven   age  of  AT  years,  which  number  of  years   exceeds   the    number  of  annu'.tv    ,or 

O  o  n  /-         j  •         i  1  r  an>'  glven  aSe# 

years  in  the  youngeft  age  fet  down  in  the  table  of  probabilities  by  n  years. 

Then,  in  order  to  try  whether  V  has  been  rightly  computed,  compute  the 
p 

quantity  £1    x  or  the  value  of  a  fingle  future  payment  of  one  pound 

At>1 

to  be  made  to  a  perfon  of  the  youngeft  age  fet  down  in    the  table  of  pro- 
babilities at  the  end  of  n  years,  if  fuch  perfon  fhall  then    be  living  •,    and 

pi  p 1 1  piii 

likewife  compute  the  feveral  terms  of  the  feries -4- 4-     , 

Ar»+i        Ar»+z       ir»+3 

1        PiV        i_      Pv       _i_    PVI         1      Pvl1     _t_  8  ■        J  1  1 

-+-  —      1    1    — ,    -f- 4-&C.  continued  to  the  end 

y/r«-r-4  Ar»+5  Ar»+&         Ar-r7 

of  the  table  of  probabilities,  or  to  the  utmoft  extent  of  human   life  ;    and 
then  add  the  terms  of  this  feries  up  together  into  one  fum  total,  which 

£  £         P 

call   S:    and,  laftly,  multiply  V  into  1   x    -—    And,  if   the   producl  of 

P 

this  multiplication  is  equal  to  £1  x  S>    or  if  V  x  is  equal  to  S,    we 

Ar" 

£ 

may  conclude  that  F,  or  the  value  of  the  faid  annuity  of  one  pound  a  year 
for  a  life  of  the  age  of  N  years,  has  been  rightly  computed. 


E  e  2  For 
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£ 

Proof  of  the        por  jt  js  evident  from  Art.  196  that  1   x  S  is  the  value  of  a  remote 

annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the    youngeft 

age  in  the  table,  to    commence  at  the  diftance  of  11  years,  fo  that  the  firft 

payment  thereof  fhall  be  received  at  the  diftance  of  n  -j-  1    years,    which 

£  £  £ 

value  is  called  R  in  Art.  197  •,  that  is,   1   x  S  is  =  R.     Therefore  when 

£       £  p  £  .  £ 

V  X    1    X    — —   is  equal  to  1    X  S,  it  will  be  equal  likewife  to    Ry       and 

£ 

confequently    (by   Art.    197,)     the   value  denoted   by  V  muft  have  been 

rightly  computed.     QJPI  D. 


An  account  of  CXCIX.  To  make  the  manner  of  applying  this  rule  of  Mr.  Morgan 
the  conibuc-  more  apparent,  it  will  be  proper  to  let  down  again  in  regular  order,  in  a  new 
t10"  °f  uthe  table,  the  values  of  the  life-annuities  which  we  computed  above  in  Art. 
bers  next  en-  108,— ii  5,  from   Monfieur  de  Parcieux's   table    by  means  of  the 

Table  XI.       cxpreflion    — ^—   X    —.-.  X   i  -\-V\l-       An  J,  as,  in  obtaining  the  laid 

1.035        P  \-d 

values  one  from  another  by  means  of  that  expreffion,  we  proceeded  up- 
wards, or  from  the  elder  lives  to  the  younger,  it  will  be  convenient  to  let 
down  the  faid  values  in  the  lame  order  in  the  following  table  in  a  column 
adjoining  to  another  which  contains  the  numbers  oi  years  in  the  corre- 
fponding  ages.  After  thele  two  columns  of  the  ages  of  the  lives  and  the 
values  of  the  annuities,  1  fhall  fet  down,  in  a  third  column,  the  prefenc 
values  of  a  tingle  payment  of  one  pound  to  be  received  by  a  perfon  of  the 
age  of  3  years  (which  is  the  youngeft  age  in  Monfieur  de  Parcieux's  table 
of  probabilities,)  at  the  ends  of  91  years,  93  years,  89  years,  88  years, 
and  every  following  number  of  years  refpectively  (reckoning  in  this  back- 
ward order)  to  the  end  of  one  year,  or  at  the  ages  of  94  years,  93  years, 
92  years,  91  vears,  and  every  following  younger  age  (proceeding  by  a 
difference  of  one  year,)  to  the  age  of  4  years ;    which  fenes,  it  is  evident, 

pi  p 1 1  Dili 

will  contain  in  it  all  the  terms  of  the  feries  .    -4-, 4-  __ 

PiV  -    Pv  P\'t  Pvil 

4- 4- 4" ■     4 4- &c.  in  whatever  part  of 

Ar»+A  Jr»+S  sir»-Yb  Ar»-\-l 

the  table  of  probabilities  the  number  P'  be  taken,  or  whatever  be  the 
number  of  years  denoted  by  N-\-i,  or  by  N.  And  then,  in  a  fourth 
column,  I  mail  letdown  the  fums  of  the  terms  in  the  foregoing  feries  of 
values  contained  in  the  third  column,  as  they  arife ;  fo  that  every  term  in  this 

fourth 
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fourth  column  that  is  even  with  any  given  age,  fhall  be  equal  to  the 
fum  of  all  the  terms  in  the  third  column  that  correfpond  to  the  ages 
that  are  older  than  the  faid  given  age.  Thus,  for  example,  the  term  in 
the  fourth  column  that  is  even  with  the  age  of  50  years  is  equal  to  the 
fum  of  all  the  terms  in  the  third  column  that  correfpond  to  the  ages 
that  are  older  than  50  years.  Thefe  fums  will  be  equal  to  the  values 
of  remote  annuities  of  one  pound  a  year  for  the  life  of  a  perfon  of. 
the  age  of  3  years,  to  commence  at  the  diftances  of  90  years,  89  years, 
88  years,  87  years,  &c.  or  fo  that  the  firft  payments  of  them  fhall 
become  due  at  the  diftances  of  91  years,  90  years,  89  years,  88  years, 
&:c.  and   will  comprize  all  the  different  values  of  the  quantity  which  in 

Art.  197  is  called  R,  and  in  Art.  19S  is  called  1  x  S.  And,  laftly, 
in  a  fifth  column,  I  fhall  fet  down  the  produces  that  arife  by  multiplying 
the  terms  of  the  lecond  column,  or  the  values  of  the  life-annuities  for 
the  feveral  ages  let  down  in  the  firft  column,  by  the  corresponding  terms, 
or  terms  that  are  placed  even  with  them,  in  the  third  column.  And 
fo  far  as  we  find  thefe  products,  fet  down  in  the  fifth  column,  to  co- 
incide with  the  numbers  in  the  fourth  column  that  are  placed  even 
with  them,  we  may  conclude  that  the  numbers  in  the  fecond  column, 
or  the  values  of  the  life-annuities  correiponding  to  the  ages  fet  down 
in  the  firft  column,  have  been  rightly  computed.  This  table  will  be 
as  follows. 


TABLE 


214 


The  Principles  of  the  Doctrine  of 


TABLE 


xr. 


Confuting  of  five  columns  of  numbers  i  in  the  Jirji  of  which  the  numbers 
of  years  in  the  fever al  ages  of  human  life,  that  differ  from  each  other  by 
a  year,  from  the  age  of  94  years  to  the  age  of  3  years,  inclufively,  are 
fet  down  in  regular  order ;  and  in  the  fccond  column  are  fet  down  the 
fever  al  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of  perfons 
of  the  feveral.ages  ft  down  in  the  fir  ft  column,  rcjpeBivch  ;  computed 
from  Monjieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of 
human  life,  upon  a  fuppofition  that  the  interefi  of  money  is  3  £  per  ant. 
and  in  the  third  column  are  fet  down  the  prefent  values  of  a  fugle  pay~ 
merit  of  one  pound  to  be  received  by  a  child  of  the  age  of  3  years  at  the 
ends  of  91  years,  go  years,  89  years,  88  years,  and  of  every  following 
leffer  number  of  years  down  to  one  year,  refpeclively,  if  the  child  jhall 
live  to  the  ends  of  the  faid  years  ;  and  in  the  fourth  column  are  fet  down 
the  numbers  that  ari/e  by  the  continual  addition  of  the  numbers  jet  down 
in  the  third  column,  fo  that  each  number  in  the  faid  fourth  column  is 
equal  to  the  fum  of  all  the  numbers  in  the  third  column  that  are  placed 
above  it,  or  that  correfpond  to  the  preceeding,  or  older,  ages ;  and  in 
the  fifth  and  laft  column  are  fet  down  the  pro  duels  that  a  rife  by  multi- 
plying the  terms  of  the  fecond  column  (or  the  values  of  the  life-annuities 
for  the  feveral  ages  fet  down  in  the  firfi  column,)  by  the  correfpond- 
ing  terms  of  the  third  column,  refpeBively. 


Years 

Values  of  a  life- 

Prefent  'values  of  a 

Sums   of  the  'va- 

of 

annuity     of     one 

fitgle  payment  of  one 
found,  to  be  recehved 

lues    in  the  third 

Age. 

found  a  year. 

by  a  child  of  the  age 
of  3  years,    at  the 
ei:ds  of  gi,  90,  89, 
88,  &c.  years,  if  be 
Jhall  be  living  at  the 
en  '5  of  thoje  years 
refpeQimely. 

column. 

I 

L 

94 

0.000,000 

0.000,043 

L 

93 

O.48  4,091 

0.000,090 

0.000,043 

92 

0.716,408 

o.coo,i»7 

0.000,133 

91 

O  94    ,669 

0.000,339 

0.000,320 

90 

1.19    ,512 
1        1.459^9 

0.000,551 

0.0  0,659 

89 

0.000,830 

0.001,210 

Producls    of    the 

multiplication     of 

the  numbers 

in  the 

fecond    and 

third 

columns. 

£ 

0  000, 

043 

0.000, 

^3 

O.OOu, 

321 

0  OJO. 

6f9 

0.00 1 
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1 curs 

.     Values  of  a  life- 

Pre/ei.t  values  of  a 

Sums  of   the  va- 

Produces    of    the 

of 

'     annuity    of    one 

Jiigle  payment  of  one 
pou.id,  to  be  received 

lues  in    the  third 

multiplication     of 

Age. 

Jound  a  year. 

by  a  child  of  the  age 
of  3   years,    at   the 
cuds  if  91,  go,  99, 
88,  is V.  years,  if  be 
fhall  be  living  at  the 
ends    of  tbofe  years 
re/peBi-uelw 

column. 

the  numbers  in  the 
fecond   and   third 
column). 

£ 

£ 

£ 

£ 

S3 

1.728,37s 

0.001,181 

0.002,040 

0.002,041 

^ 

i.999,Sio 

O.OO  I  ;6  I  2 

0  003,22 1 

0.003,223 

86 

2. 2 1 1,91 1 

0.002,186 

0.004,833 

0.004,835 

85 

2.456,774 

0.002,858 

0.007,  J19 

0.007,02 1 

^4 

2.7  17,1  88 

0.003.636 

0.009,877 

0.009,879 

n 

2-9s4,4T3 

0.004,529 

°-0'J  5'3 

0.013,516 

3-215,658 

0.005,612 

0.018,042 

0.018,046 

81 

3.4.27,856 

0.006,901 

0.023,654 

0.023,655 

80 

3.:  6  ,781 

0.008,345 

°-°3°,555 

0.030,557 

79 

3.9-8,003 

0.109,955 

0.038,^00 

0.038,904 

78 

4.187,758 

0.01 1,667 

0.048,855 

0.048,858 

77 

4.461,839 

0.013,566 

0.060,522 

0.  60,529 

76 

4.754,921 

0.015,583 

o.r74)v88 

0.074,095 

75 

5-c59>623 

0.017,724 

0.089,671 

0.089,676 

74 

5  3+7.806 

0.020,C  S^ 

0.107,395 

0.107,399 

73 

5.644,448 

0.022,586 

0.127,478 

0.127,485 

72 

5.945,972 

O..  25,239 

0. 1  50,064 

0.150,0-0 

71 

6.249,840 

0.028,050 

°- 175.303 

0.175,308 

70 

6-575>357 

O.    30,928 

0-203,353 

0.203,362 

69 

6.^96,496 

0.033,  372 

0.2  3„i,2  8l 

0.234,287 

68 

7-233>699 

0.037,085 

0.268,253 

0.268,261 

6y 

7-5Sj'727 

0.040,263 

o-.3°5>338 

o,3°5>343 

66 

7.944,258 

0.043,505 

0.345,601 

°-345>6i4 

65 

8-3'3>625 

0.046,805 

0.389,106 

0.3   9,119 

64 

8.690,648 

0.050,160 

0.435,911 

0.435,922 

6ii 

9-°53^°59 

0-053,693 

o.4S"6,')7i 

0.486,085 

62 

9.401,925 

0.057,411 

o-539>764 

°-539>773 

61 

9.759,829 

0.061,188 

°-597^75 

0.597,184 

60 

10. 104,074 

0.065,159 

0.658,363 

0.658,3   1 

59 

io.435>566 

0.069,334 

0.723,522 

0-723.539 

58 

io-755»123 

0.073,7  0 

0.792,856 

0.792,867 

57 

11.063,485 

0  07^,329 

0.866,576 

0.866,59 1 

56 

11.333,427 

0.083,008 

0.944^905 

c-944.9 1 5 

55 

1 1  691,801 

0  087,919 

1.027,913 

1.027,931 
1.115,848    j 

54 

11.989,093      j 

0.093,072 

1.115,832 
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Years 

Values  of  a  life. 

Prelent  values  of  a  J 

Sums  of  the  va- 

."    a    Is     of     <'t 

*f 

Age. 

■  annuity    of    one 
found  a  year. 

Jingle  payment  of  one  1 
pound,  to  be  received 
by  a  child  of  the  age 
of  3  years,    at   the 
ends  of  91,  90,  S9, 
88,  is 'c.  years,  if  he 
fhall  be  living  at  the 
ends  of  thoje  years 
refpeiiivety. 

lues   in   the  third 
column. 

multiplication    01 

the  numbers  in  the 
fecond   and  third 
columns. 

1 

1 

£ 

£ 

53 

12.295,386 

0.098,300 

1.208,904 

1.208,931 

52 

12.596,296 

0.103,779 

1.307,204 

i-3°7>23' 

51 

12.8^3,449 

0.109,52  I 

1.410,983 

1.4 1 1,008 

50 

13.-183,083 

0-H5.339 

1.520,504 

1.520,523 

49 

13.494,425 

O.I2  1,225 

'•635^43 

1.635,861 

48 

i3-793>859 

O.  1  27,382 

1.757,068 

1.757.089 

47 

14.105,200 

O.  1  33,601 

1.884,450 

1.884,468 

46 

I4-404.549 

0.140,100 

2.01 8,051 

2.018,077 

45 

14.716,120 

0.146,654 

2.158,151 

2.158,177 

44 

15  015,66c) 

0.153,495 

2.304,805 

2.304,830 

43 

i5-3°3'763 

O.I  60,635 

2.4,8,300 

2.458,320 

42 

15-580,939 

0.168,087 

2.618,935 

2.618,953 

41 

i5-847»7°5 

0.175,864 

2.787,022 

2.787,040 

40 

16.104,542 

0.183,980 

2.962,886 

2.962,904 

39 

16.351,906 

0.192,448 

3.146,866 

3.146,891 

3« 

16.590,228 

0.201,283 

3-339>3'4 

3-339>33^ 

37 

16.819,920 

0.210,502 

3-540,597 

3.540,626 

36 

17.016.528 

0.220,440 

3-75'-099 

3-75U 123 

35 

17.206,612 

0.230,8  16 

3-97^539 

3-97'o6f 

34 

17.390,462 

0.241,649 

A-202,255 

4.202,387 

33 

17.568,352 

0.252,957 

4.444,004 

4.444,037 

32 

17.740,543 

0.264,761 

4.696,961 

4.697,003 

31 

17.907,280 

0.277,080 

4.961,722 

1  4-9^1,748 

S° 

18.068,798 

0.289,938 

5.238,802 

5.238,831 

2  9 

18.225,318 

°-303,357 

5-5^,740 

5-5^,777 

28 

18.377,051 

0.317,360 

5-8'32.(-97 

5-832,140 

27 

iS.  524,196 

o-33r'97i 

6.149,457 

6.149,495 

2  b 

1 8.066,944 

0.347,216 

6.481,428 

6.481,461 

2  5 

18.805,476 

0.363,122 

6.528,644 

6.828,682 

24 

18.939,963 

°-379'7l5 

7.191,766 

7.191,78s 

23 

19.070.569 

0.397,026 

7.571,481 

7-57l->51^ 

22 

19.197,449 

0.415,083 

7.968,507 

7-9^,534- 

21 

19.320,751 

0.433.918 

8-383>59° 

8.383,621 

20 

19.440,616 

°-453>563 

8.817,508 

8.817,544 
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i  1  a  n 

Values  of  a  life- 

Prefeni   values  of  a 

Sums   of  the  -va- 

Products   of    the 

of. 

annuity    of    one 

/:  ?/e  payment  of  one 
pound,  to  be  rectimed 

lues    in  the  third 

multiplication     of 

Age. 

pound  a  year. 

by  a  child  of  the  age 
of   3  years,    at  the 
erds  of  '91,  90,  89, 
88,  isfc.  years,  if  be 
fhatl  be  living  at  the 
ends  of  thoje  years 
rcfpedively. 

column. 

the  numbers  it  the 
ficond    and   third 
columns. 

£ 

L 

r 

I 

l9 

19.581,000 

°473>474 

9.271,071 

9.271,094 

18 

19.716,914 

0.494,224 

9-744,545 

9-744,572 

17 

19.848,540 

o-5r5>847 

10.238,769 

10.238,809 

16 

19.976,052 

°-538>378 

10.754,616 

10.754,666 

l5 

20.123,320 

0.561,191 

11.292,994 

1 1.293,026 

14 

20.265,616 

0.584,943 

11.854,185 

1 1.854,230 

13 

20.403, 141 

0.609,669 

1  2.439,128 

12.439,162 

12 

20.5}t\o83 

0.635,410 

13.048,797 

13.048,835 

11 

20.664,641 

0.662,206 

13.684,207 

13.684,249 

10 

ZO.741,729' 

0.691,671 

14.346,413 

14-346,452 

9 

20.770,473 

0.724,015 

15.038,084 

15.038,134 

8 

20.~54,438 

0  759A59 

15.762,099 

15.762,144 

7 

20.720,153 

°-797'369 

16.521,558 

16.521,607 

6 

20.647,1  76 

0.838,806 

17.318,927 

i7-3i8,975 

5 

20.518,022 

0.884,967 

1%l57>733 

18.157,772 

4 

20.318,825 

°-937>'97 

19.042,700 

19.042,741 

3 

19.979,951 

19.979,897 

In  this  table  the  numbers  in  the  fifth  column  agree  with  thofe  in  the 
fourth  column  in  either  the  five  or  the  fix  firfl  places  of  figures -,  and 
thofe  of  the  laft  year,  or  that  correfpond  to  the  age  of  4  years,  to  wit, 
£19.042,741  and  £19.042,700,  agree  with  each  other  in  the  fix  firfl: 
places  of  figures,  their  difference  being  only  £0.000,041,  or  41  millionth 
parts  of  a  pound.  And  therefore  we  may  fafely  conclude  that  all  the 
values  of  an  annuity  of  one  pound  a  year  fct  down  in  this  table  have  been 
rightly  computed  to  the  fame  degree  of  exa&nefs,  or  to  a.  leaft  five  places 
of  figures. 


Of  the  degree 
of  exaftnefs  of 
the  values  of 
life-annuities 
given  in  the 
foregoing 
table. 


Ff 


CC.    The 
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An  account  of  QC.  The  reader  will  obferve  that  the  numbers  fet  down  in  the  fore- 
an  error  in  the  g0;ng  table  as  the  values  of  annuities  of  one  pound  a  year  for  the  lives  of 
of  'fable  XI  perfons  under  the  age  of  42  years  differ  a  little  from  the  values  of  them 
which  makes  exhibited  in  T.ible  III,  page  131,  et  feq.  This  is  owing  to  an  error  in 
the  values  of  the  calculation  of  the  value  of  an  annuity  for  a  life  of  41  years  of  age  in 
an  annuity  of  tjiat  tab]ej  which  error  runs  through  all  the  reft  of  the  table,  or  all  the 
lives  under  the  va'ues  of  it  that  are  derived  from  that  value,  that  is,  all  the  values  of  it 
ageof4i years  for  lives  of  younger  ages  than  that  of  41  years.  The  value  of  an  annuity 
a  little  too  •  .  I  64.? 

great.  of  one  pound  a  year  for  a  life  of  41    years  is  equal    to  x    —^~ 

1.035         65° 
x  £16.580,939,    which    in  page    123     (where    the   values  afterwards  fet 

down    in    Table   III,    are    computed,)    is   made    to    be    equal    to     — ! — 
x    £16.448,528,     or    £15.892,297,     whereas     it    is     in     truth    equal   to 


1 


x  £16.402,375,    or    £15.8/1-7,705.      But    the  difference    between 

thele  two  values,  £15.892,297  and  £15.847,705,  is  only  £0.044,592,  or 
about  10J.-*,  which  is  but  a  trifling  difference  upon  a  fum  of  near  15/.  17^. 
And  the  differences  between  the  fubiequent  values  in  the  two  tables  are 
ftill  lefs  than  ioJ.-J.  Thus,  for  example,  the  difference  between 
£17.770,162,  the  value  of  an  annuity  of  one  pound  a  year  for  a  life  of 
the  age  of  32  years  in  Table  III,  page  132,  and  £17.740,543,  the  value 
of  the  fame  annuity  given  in  the  laft  table,  is  £0  029,619-,  which  is  lefs 
than  yd.-f;  and  the  difference  between  £20.752,981,  the  value  of  an 
annuity  of  one  pound  a  year  for  a  life  of  the  age  of  10  years,  in  Tabic  117, 
page  131,  and  £20.741,729,  the  value  of  the  fame  annuity  given  in  the 
laft  table,  is  £0.011,252;  which  is  lefs  than  2d.^;  and  the  difference 
between  £19.987,654,  the  value  of  an  annuity  of  one  pound  a  year  given 
in  Table  III,  page  131,  for  a  life  of  only  3  years  of  age  (which  is  the 
youngeft  age  in  the  table,)  and  £19.979,961,  the  value  of  the  fame 
annuity  given  in  the  laft  table,  is  £0.007,693  •,  which  is  lefs  than  2d. 
We  may  therefore  conflder  the  values  given  in  Table  III  as  being  exact 
to  all  purpofes  of  practice,  or  as  co-inciding  with  thofe  in  the  laft  table, 
which  has  been  computed  without  any  miftake.  And  therefore  I  did  not 
think  it  worth  while  to  caufe  the  errors  of  Table  III,  and  of  fome  articles 
that  follow  it  and  refer  to  it,  to  be  corrected,  when  I  had  difcovered  them, 
which  was  not  till  after  the  fheets  in  which  that  table  and  thole  fubfequent 
articles  are  contained  had  been  printed  off.  I  difcovered  thefe  errors  by 
means  of  Mr.  Morgan's  method,  above-mentioned,  of  proving  the  truth 
of  thele  computations  as  we  go  on.  For  when,  in  computing  the  fifth 
column  in  the  laft  table  (which  confifts  of  the  products  ol  the  numbers  in 

the 
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the  ft-cond  and  tSirl  columns,)  I  came  to  the  produft  belonging  to  the  age 
of  41  years,  I  f  >u.i  I  chat  the  laid  product  was  greater  than  it  ou^ht  to  be, 
or  exceeded  by  a  greater  diffidence  than  it  ought  to  have  done  the  corre- 
fpondinj;  number  in  the  fourth  column  ;  and  thereupon  I  computed  anew 
the  value  of  an  annuity  of  one  pound  a.  year  for  a  life  of  the  age  of  41 
years  from  that  of  the  like  annuity  for  a  life   of  the  age  of  42  years,   by 

means  of  the  expreflion   — —  x  ^     X  £16.580,939,   and  found    that 

1.035       650 

the  faid  expreflion  was  not  equal  to  _L_    x  £ "16.448,528,  or^ic. 892,297, 

(as  it  is  fuppofed  to  be  in  page  123,)    but  to    _i —  x   £16.402,375,    or' 

£15.847,705.  And,  having  thus  found  out  and  correfled  this  error 
belonging  to  the  age  of  41  years,  I  computed  the  values  of  an  annuity  of 
one  pound  a  year  for  lives  of  all  ages  younger  than  41  years  over  again 

by  means  of  the  expreflion  x  t-— - ,  X  1  -\-v\  £■>    and  proved  them, 

b°35     pjrd         ' 
as  I  went  on,  by  Mr.  Morgan's  method  above-mentioned,  and  therefore    1 
am  confident  that  this  laft  table  is  coned. 


CCI.  Having  now  gone  through  every  thing  I  propofed  to  offer  con-  An  account  of 
cerning  the  manner  of  computing  the  values  of  annuities  for  Angle  lives,  the  fol|owing 
I  (hall  proceed  to  exhibit  feveral  different  tables  of  thofe  values  fuited  to  of  Mie  values 
the  feveral  following  rates  of  the  intereft  of  money,  to  wit,  2  per  cent,  of  a  life-an- 
x\  per  cent.  3  per  cent.  3-5-  per  cent.  4  per  cent.  4^  per  cent.  5  per  nuity  of  on« 
cent.  6  per  cent.  7  per  cent.  8  per  cent.  9  per  cent,  and  10  per  cent.  Pounci' 
all  computed  fairly  and  ftridtly  from  Monlieur  de  Parcieux's  table  of 
the    probabilities   of    the    duration    of    human    life    above-mentioned    by 

j  p  

means  of  the  expreflion   -  x  ■  ,  X    1  -\-y\£-     One  of  them,   to  wit, 

the  fourth,  or  that  which  relates  to  the  intereft  of  3!  per  cent,  is  the 
fame  with  the  firft  and  fecond  columns  of  Table  XI,  which  is  given 
above  in  Art.  199.  I  have  inferted  this  part  of  the  faid  table  a  fecond 
time  in  its  proper  place  among  the  other  tables,  becauie  I  thought  it 
would  be  more  convenient  for  the  readers  who  fhall  want  to  confult 
and  make  ufe  of  it,  to  look  for  it  there  than  in  the  former  parts  of  this 
tract.  But  I  have  there  fet  down  enly  the  faid  two  firft  columns  of 
Table  XI,  or  the  numbers  of  years  in  the  feveral  ages  of  human  life  and 
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the  numbers  that  exhibit  the  values  of  the  annuities  that  correfpond  to 
them,  without  the  additional  numbers  that  are  contained  in  the  third, 
fourth,  and  fifth  columns  of  Table  XI.  and  which  are  only  ufeful  as 
proots  of  the  exadnefs  of  the  former  numbers.  This  fourth  of  the  . 
following  fct  of  tables,  or  table  relating  to  the  intereft  of  %\  per  cent. 
I  have  computed  myfelf.  The  others  have  been  computed  by  Mr. 
Denfham,  an  able  arithmetician,  whom  Dr.  Price  recommended  for 
that  purpole.  And  they  were  proved  by  him,  as  he  proceeded  in  the 
work,  by  Mr.  Morgan's  method  above-mentioned,  though  I  have  not 
thought  it  necefTary  to  caufe  all  thole  proof-numbers  to  be  printed. 
But  I  have  looked  over  thofe  proof-numbers  myfelf,  and  found  that 
they    confirm   the   truth  of  the  computations. 

And,  as  thefe  tables  are  not  inferted  in.  this  place  to  illuftrate  die 
manner  in  which  they  have  been  computed,  (as  was  the  cafe  with 
Table  XI,)  but  are  intended  to  be  relbrted  to  and  made  ufe  of,  as  exhi- 
biting the  true  values  of  life-annuities  for  the  different  ages  of  human 
life,  according  to  the  different  rates  of  the  intereft  of  money,  without 
any  reference  to  the  method  of  computing  them,  I  have  fet  down  the 
values  of  the  annuities  in  each  table  in  their  natural  order,  beginning 
with  the  youngeft  age,  which  is  that  of  3  -  years.  Thefe  tables- are  aHJ 
follows. 


TABLE 
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TABLE 


XII. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  fever al  ages  of  3  years,    4  years,    5  years,  and  every 
following  number  of  years  up  to  93  years,  inclujively ;    computed  from 
Monfeur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of 
human  life,  upon  a  fuppofition  that  the  inter ef  of  money  is  2  per  cent. 


Years 

Values     of      an 

Tears 

Va'ues     of     an 

j     Tears 

Values     of      an 

of 

a  vnuity     of    one 

*f 

annuity    of    one 

"f 

annuity    of    one 

Age. 

fiund  a  year. 

Age. 

pyund  a  year. 

1     Age. 

found  a  year. 

L 

1 

£ 

3 

27.382,830 

34 

2  1.782,266 

6; 

9-235,3 19 

4 

27-794>3'7 

35 

21,474,025 

66 

8.795,(49 

5 

28.008,120 

36 

2  1.1  58,940 

67 

8.365,278 

6 

28.1  2  1,21  7 

37 

20.836,776 

68 

7.950,607 

••    7 

28.153,865 

38 

2°-475>233 

69 

7-553^3°7 

8 

28.130,823 

39 

20.104,909 

70 

7-l7^577 

9 

2S.     80,318 

40 

19.725,409 

7* 

6-798,054 

10 

27.967,401 

41 

19  336,686 

72 

6-445>75x 

1  1 

27.788,463 

42 

18.938,139 

73 

6.098,544 

12 

27.540,613 

43 

iS. 529, 510 

74 

5.759,088 

13 

27.287,4.12 

44 

1 8. 1 10,436 

75 

5-43I>°73 

>4 

27.028,710 

45 

17.680,537 

76 

5.087,894 

J  5 

26.764,350. 

46 

17.239,415 

77 

4  759,614 

16 

26.494,172 

47 

16.815,956 

78 

4'45j,776 

'7 

26  250,605 

48 

16.381,354 

79 

4.144,112 

18 

26.001,981 

49 

15  963,864 

80 

3.871,790 

J9 

25-748, '53 

50 

1 5-53  5,376 

St 

3.613,948 

20 

25.488,966 

5i 

i5-123,598 

82 

3.380,105 

2  1 

25-256>79i 

52 

14.7-29,083 

S3 

3-^7^ 53^ 

22 

25.020,193 

53 

14.324,686 

84 

2.838,9 19 

23 

24779°34 

54 

13.909,922 

85 

2-559S-95 

24 

24-533>'79 

55 

13.511,804 

86 

2-297'45° 

2  5 

24.282,487 

56 

13-lo3>799 

87 

2  070,661 

2  j 

24.026,812 

57 

12  ;68  5*379 

SS 

1. 784,099 

27 

23.766,002 

58 

12.283,..;  1 

89 

1.502,199 

28 

7-3-±99>s97 

59 

1 1.870,902 

90 

1.228,7  r  8 

29 

23.228,331 

60 

11.448,295 

91 

0.969,461 

3° 

22:951,13! 

61 

1 1.014,604 

92 

0.730,488 

3» 

22.008,117 

62 

10.569,115 

93 

0.490,196 

32 

22.379,101 

63 

10.137,299 

94 

0.000,000 

33 

22.083,886 

64 

9.693,9*3 

. 
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Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  /everal  ages  of  3  years,  4  years,  5  years,  and  every 
following  number  of  years  up  to  93  years  inclufively  -,  computed  from 
Moujieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  afuppofition  that  the  interefl  of  money  is  2 1  per  cent. 


Tears    1 

Values     of     an 

Tears 

Values     of      an 

Tears 

Values     of      an 

of 

annuity    of    one 

of 

annuity    of    one 

of 

annuity     of    one 

Age      | 

pound  a  year. 

Age. 

found  a  year. 

Age. 

pound  a  year. 

I 

L 

L 

3 

2^..4.62,6y6 

34 

20.136,887 

65 

8.911,789 

4 

24.849735 

,  35 

19.878,238 

b6 

8.495,160 

5 

25.062,078 

36 

19.612,791 

67 

8.0,0,289 

6 

25.185,830 

37 

19.340,316 

63 

7.698,8  9 

7 

25.238,680 

38 

19.030,630 

69 

7.323,^22 

8 

25.242,492 

39 

18.71 2,036 

70 

6.966,149 

9 

25.222,41 1 

40 

18.384,189 

7r 

6.606,509 

lO 

25-146,756 

41 

18.046,727 

72 

6.271,426 

1 1 

25.011,897 

42 

17.699,272 

73 

5.940,421 

12 

24.814,820 

43 

17-341,428 

74 

5.616,1 12 

l3 

24.612,646 

44 

16.972,778 

75 

5-302>'57 

i  + 

24.405,208 

45 

16.592,885 

76 

4.972,521 

l5 

24-i92>333 

46 

16.201,291 

77 

4.656,602 

x6 

23-973>844 

47 

15.825,188 

78 

4.36-, 896 

17 

23.779,193 

48 

1 5-437*457 

79 

4.062,687 

18 

23-579*73' 

49 

15.064,768 

80 

3.799,480 

'9 

23-375>296 

5° 

14.680,583 

81 

3-549*972 

20 

23-165,719 

5l 

14.311,129 

82 

3-323»657 

21 

22.980,544 

52 

13-957^A7 

83 

3.078,502 

22 

22.791,199 

53 

13.592,614 

84 

2-797*255 

23 

22.597,546 

54 

13.217,294 

85 

2.524,251 

24 

22.399,442 

55 

12.856,800 

86 

2.268,242 

25 

22.196,735 

5^ 

12.485,883 

87 

2.046,484 

26 

21. 9  "(9,269 

57 

12.103,960 

88 

1.765,079 

-     27 

2  [.;  76,880 

58 

11.736,386 

89 

1.487,784 

28 

2i.559»396 

59 

11  358, 341 

9° 

1.2  1  8,152 

29 

2I-336»639 

60 

10.969,1 90 

91 

0.962,095 

30 

21.108,42  1 

61 

10.568,230 

92 

0-725*758 

31 

20.874,547 

62 

10.154,683 

93 

0.4 S 7,8  4 

32 

20.634,81 1 

^3 

9-753*04i 

94 

O.OGO,LOO 

33 

20.388,999 

64 

9-339*°34 
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TABLE 


XIV. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  Jevcral  ages  of  3  years,    4  years,   5  years,    and  every 
J ol towing  number  of  years  up  to  93  years  inclujively  ;    computed  from 
Monjieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  a  fuppo/ition  that  the  intere/l  of  money  is  3  per  cent. 


1  'ears 

Values     of      an 

Years 

Values     of     an 

Years 

Values     of     an 

»f 

annuity     of   one 

of 

annuity    of   one 

of 

annuity     of    one 

Age. 

pound  a  yea:-. 

Age. 

found  a  year. 

Age. 

found  a  year. 

1 

1 

■ 

1 

'    3 

22. 027,85 

3\ 

l8.68l,86 

65 

8.603,99 

A 

22.390,40 

35 

18.464,13 

66 

8.2  1 1,93 

5 

22.597,3! 

36. 

18.239,84 

67 

7.830,08 

6 

22.725,72 

37 

18.008,72 

68 

7.460,10 

7 

22./9  ..,23 

38 

17.742,48 

69 

7.104,30 

8 

22.813.30 

39 

17.467,42 

70 

6.765,92 

9 

22.814,53 

40 

17.183,14 

7i 

6.423,92 

10 

22.766,00 

41 

16.889,24 

72 

6.104,99 

1  1 

22.664,17 

42 

16.585,30 

73 

5.789,19 

12 

22.505,84 

43 

16.270,90 

74 

5-479^3 

*3 

22.342,75 

4+ 

!5-945'54 

75 

5.178,44 

'4 

22.174,71 

45 

15.608,74 

76 

4.861,62 

'5 

22.001,56 

46 

1  :;. 260,00 

77 

4-557>43 

16 

21.823,10 

47 

14.924,96 

78 

4-  273>29 

l7 

2  1.666,2  3 

48 

14.578,02 

79 

3.984,05 

1 8 

2i.5c4.89 

49 

14.244,41 

80 

3-729'54- 

J9 

21.338,90 

50 

I3.899..02 

81 

3.488,01 

20 

2I.l68,08 

5i 

13.566,71 

82 

3.268,91 

21 

21.019,54 

52 

13.248,20 

83 

3.030,89 

22 

20.867,17 

53 

12.919,06 

84 

*-75b>77 

23 

20  710,84 

54 

12.578,70 

85 

2.490,19 

24 

20.550,40 

55 

12.251,64 

86 

2.239,87 

25 

2<->-385>7° 

56 

1 1.913,80 

87 

2.023,06 

26 

20.210,57 

57 

U-564>55 

88 

1.746,59 

27 

2  .  42,84 

58 

1 1.228,16 

S9 

1.473,61 

28 

19.864,33 

59 

10.880,86 

9° 

1.207,74 

29 

19.680,86 

60 

10.521,96 

9i 

0.954,82 

30 

19.492,23 

61 

10.150,71 

92 

0.721,08 

3i 

19.298,24 

62 

9.766,26 

93 

0.485,43 

32 

19.098,66 

63 

9.392,18 

94 

O.OOOjOO 

33 

18.893,29       j 

64 

9.005,09 
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XV. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
per  fans  of  the  jeveral  ages  of  3  years,  4  years,    5  years,  and  every 
following  number  of  years  up  to  93  years  inclufively ;    computed  from 
Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  a  fuppojiticn  that  the  inter  ef  of  money  is  3^  per  cent. 


Years 

Values     of      an 

Tears 

Values     of      an 

Years 

1' a' ues     of      an 

of 

annuity    of    cue 

of 

annuity    of     one 

of 

annuity    of     one 

Age. 

pound  a  year. 

Age. 

pound  a  year. 

Age. 

pound  a    year. 

£ 

£ 

£ 

3 

19.979,961 

34 

17.390,462 

^5 

8.313,625 

4 

20.3  (8,825 

O   — 

0  J> 

17.206,612 

66 

7.944,258 

5 

20.518,022 

36 

17. 0!  6,528 

67 

7-5^3,727 

6 

20.647,176 

37 

l6.8  19,920 

68 

7-233,f99 

7 

20.720,153 

38 

16.590,228 

69 

6. "'96,490 

8 

20.754,43s 

39 

16.351,906 

70 

6-575^357 

9 

2°-77^473 

40 

16.104,542 

7i 

6.249,840 

10 

20.741,729 

41 

15.847,705 

72 

5-945'972 

1 1 

20.664,641 

42 

J5-58o,939 

73 

5.6^4,448 

12 

20.536,088 

43 

1 5-303, 7°3 

74 

5.34,806 

l3 

20.403,141 

44 

15.015,669 

75 

5.059,623 

U 

20.265,616 

45 

14.716,120 

76 

4-754,92 l 

l5 

20.123,320 

46 

!4-404,549 

77 

4.461,839 

16 

19.976,052 

47 

14.105,200 

7S 

4187,758 

17 

19.848,540 

48 

13793,859 

79 

3  908,000 

18 

19.716,914 

49 

I3-494,425 

So 

3.661,781 

'9 

19.581,000 

50 

13.183,083 

81 

3.427,856 

20 

19.440,616 

5i 

12.883,449 

82 

3.2,5,658 

21 

19.320,751 

52 

12.596,296 

83 

2-984,473 

22 

19.197,449 

53 

12.298,386 

84 

2.717,188 

23 

19.070,569 

54 

11.989,093 

85 

2-456',;  74 

24 

18.939,963 

55 

1 1.691,801 

86 

2.2  11,91 1 

25 

18.805,4;  6 

56 

11.383,427 

87 

1.999,8 10 

26 

18.666,944 

57 

11.063,485 

88 

1.728,378 

27 

18.524,19^ 

58 

IO-755>'23 

89 

1.459,699 

2  8 

18.377,05! 

59 

10.435,56b 

9° 

1.197,512 

29 

18.225,318 

60 

10.104,074 

91 

0.9+7, '""  ' 

3o 

18.068,798 

61 

9.759,829 

92 

0.7  16,468 

Ji 

17.907,280 

62 

9.401,925 

93 

0.483,.   Oi 

32 

17-740,543 

63 

9-°53>°59 

94 

O.OOO, OpO 

33 

J7-568>352 

64 

8.6()o,6'48 
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XVI. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfom  of  the  feveral  ages  of  3  years,    4  years,    5  years,  and  every 
following  number  of  years  up  to  93  years,  incliifvoely ;    computed  from 
Monjieur  de  Parcieux's  table  of  the  probabilities  of  the  duration  of 
human  life,  upon  a  fuppofuon  that  the  interejl  of  money  is  4  per  cent. 


Tears 

Values     of      an 

Tears 

Values     of      an 

|     Tears 

Values     of    an 

of 

annuity    of    one 

of 

annuity    of    one 

of 

annuity  of    one 

Age. 

pound  a  year. 

Age. 

pound  a  year. 

\     Age. 

pound  a  year. 

1 

1 

I 

3 

18.242,464 

34 

i6*39>735 

6; 

8-°39>349 

4 

18.558,931 

35 

16.084,014 

66 

7.690,960 

5 

I  874^,209 

36 

15.922,447 

67 

7.350,186 

6 

18.876,58! 

37 

1 5754,736 

6S 

7.018,692 

7 

l8-953,475 

38 

l5-555^57 

69 

6.698,802 

8 

18.995,706 

39 

i5-348,644 

70 

6-393>7+9 

9 

19.021,902 

40 

15.132,664 

7i 

6.083,658 

10 

19.007,582 

41 

14907,457 

72 

5-793,94i 

1 1 

18.949,243 

42 

14.672,537 

73 

5-5°5,835 

12 

18.843,753 

43 

14.427,3s8 

74 

5.221,832 

'3 

l8-734,230 

44 

14.1.71,466 

75 

4-945,465 

'4 

18.620,487 

45 

13.904,190 

76 

4.652,254 

15 

18.502,326 

46 

13.624,948 

77 

4-369>724 

16 

l8-379o?9 

47 

i3-3^6>7°° 

78 

4-105,200 

'7 

18.274,964 

48 

13  076,491 

79 

3-834,477 

18 

18.166,641 

49 

12.807,002 

80 

3-596,'74 

l9 

13  °54,395 

50 

12.525,605 

8t 

3-3b9,53° 

20 

17.9^8,0+1 

5i 

12.254,766 

82 

3-l63>94-7 

2  1 

17.840,730 

52 

l>-995>3°5 

83 

2-939>337 

22 

17.740,268 

53 

11.725,075 

84 

2.678,656 

23 

17.63^,818 

54 

11.443,400 

85 

„  2.424,216 

24 

,7-529,936 

55 

11.172,645 

86 

2.184,654 

25 

17.419,509 

56 

10.890,825 

87 

l-977^57 

26 

n- ^5,557 

57 

10.597,210 

8S 

1.710,503 

27 

I7-iS7,730 

58 

10.314,093 

89 

1.446,020 

28 

17.065,909 

59 

10.019,612 

9° 

1.187,434 

"29 

16.939,905 

60 

9.712,978 

91 

0.940,608 

3° 

16.809,518 

61 

9-393>3'9 

92 

0.711,907 

3' 

l6-674>537 

62 

9.059,665 

93 

0.480,769 

32 

l6-534,739 

6? 

X-733^93 

94 

0.000,000 

33 

16.389,888 

64 

8.394,166 

Gg 


226 


The  Principles  of  the  DoSirine  of 


TABLE 


XVII. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  feveral  ages  of  3  years,  4  years,  5  years,  and  every 
following  number  of  years  up  to  93  years  inclufvely ;  computed  j rem 
Monfeur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  a  fuppofition  that  the  inter ef  of  money  is  \\  per  cent. 


Years 

Values     of     a>i 

Tears 

Values     of      an 

Tears 

Values     of      an 

of 

annuity    of    one 

of 

annuity     of    one 

of 

annuity     of    o.:e 

Age. 

pound  a  year. 

Age. 

found  a  year. 

Age, 

pound  a  year. 

£                                  j 

£ 

£ 

3 

16.756,318 

34 

15.210,67 

65 

7-779'99 

4 

17.051,91 

35 

15.078,39 

66 

7.451,02 

5 

17.232,78 

30 

14.940,68 

67 

7.128,57 

6 

17.356,81 

37 

I4-797>23 

68 

6.814,32 

7 

17.435,2  1 

33 

14-624,42 

% 

6.510,57 

8 

I7-482,39 

39 

J4-443'64 

70 

6,220,54 

9 

17-5  '5>42 

40 

14-254,42 

7l 

5.924,89 

[  IO 

17.511,62 

41 

14.056,29 

72 

5.648,45 

'   1 1 

J7-+67'53 

42 

13,848,74 

73 

5-37^97 

I  12 

17.380,04. 

43 

13.631,21 

74 

5.100,89 

1  '3 

17.288,56 

44 

I3-4°3'I5 

75 

4.835,69 

i   14 

17.193,80 

!     45 

13.163,92 

/6 

4-553>37 

\   '5 

17.094,65 

1     46 

12.912,8s 

77 

4.280,86 

'   ib 

1 6.991,2  i 

47 

12.671,81 

4-025,43 

17 

16.904,67 

43 

12.418,90 

79 

3-763. 33 

18 

16.814,73 

49 

12.175,72 

80 

3-53^59 

'9 

16.721,2  1 

5° 

11.920,73 

81 

3.312,91 

20 

16.623,93 

51 

3I-675>33 

82 

3-I'3»67 

21 

16.544,44 

52 

11.440,38 

83 

2.895,38 

22 

16  462,26 

53 

n.194,74 

84 

2.641,07 

23 

16.377,28 

54 

10.937,70 

85 

2.392,40 

24 

16.289,34 

55 

10.690,66 

86 

2.157,98 

25 

16.198,31 

56 

IO-432,56 

87 

1 -954*95 

26 

16.104,02 

57 

10. 162,64 

88 

1.692,95 

27 

16.006,32 

5« 

9.902,29 

89 

i-432>57 

28 

1 5-9C5>°3 

59 

9-630,51 

9° 

1.177^ 

29 

I5-799>96 

60 

9.346,46 

91 

o-933>64 

30 

15.690,92 

61 

9.049,21 

92 

0.707,40 

31 

*5-577>7Q 

62 

8-737>74 

93 

c.478,468 

32 

15.460,07 

63 

8-433>J5 

94 

O.OOOjLOO 

33 

1     I5-337>82 

64 

|       8.114,30 
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XVIIf. 


Containing  the  values  of  an  annuity  oj  one  pound  a  year  for  the  lives  of 
perfons  of  the  fever al  ages  of  3  years,  4  years,  5  years,  and  every 
following  number  of  years  up  to  93  years,  inclujively ;  computed  front 
Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  duration  of 
human  life,  upon  a  fuppojition  that  the  inter efl  of  money  is  5  per  cent. 


Yea's 

Values     of      an 

Tears 

Values     of      an 

Years 

Values     of    an 

of 

annuity    of    one 

of 

annuity    of    one 

of 

annuity  of    one 

Age. 

pound  a  year. 

Age. 

pound  a  year".            \ 

1     4?'- 

pound  a  year'. 

£ 

£ 

1 

3 

15.475.38 

34 

14  287,24 

6; 

7-534,57 

4 

15-751*7° 

35 

H-I74,54 

66 

7-*23i59 

5 

15.923,11 

36 

14.056,84 

67 

6.g  1 8, 1  7 

6 

16  042,87 

37 

I3-933.83 

68 

6.619,96 

7 

16.121,17 

38 

13.783,16 

69 

6.331,26 

8 

16.171,20 

39 

13.624,89 

70 

6.055,28 

9 

16.208,71 

40 

13-458,56 

7i 

5-773>l$ 

10 

16.212,55 

41 

13.283,68 

72 

5.505,20 

1 1 

16.179,35 

42 

13.099,71 

73 

5.245,60 

12 

16.106,03 

43 

12.906,09 

74 

4.984,76 

'3 

16.029,32 

44 

12.702,21 

75 

4.730,12 

14 

15:949,04 

45 

12.487,42 

76 

4.458,12 

l5 

15.864,99 

46 

12.261,04 

77 

4-195.I3 

16 

15-776>95 

47 

12.043,77 

78 

3-948,35 

'7 

15.704,68 

48 

11.814,85 

79 

3  694,48 

18 

15.629,33 

49 

11.594,84 

80 

3-47o,95 

l9 

15-55°>7i 

50 

11.363,18 

81 

3-1-57,93 

20 

15.468,67 

5i 

11.140,30 

82 

3.064,75 

21 

'5-403,32 

52 

10.927,09 

83 

2.852,53 

22 

15-335>63 

53 

10.703,34 

84 

2.604,35 

23 

x5-265,47 

54 

10.468,30 

85 

2.361,25 

24 

x5-i92>73 

55 

10.242,48 

86 

2.131,77 

25 

'5- 'i  7.?-5 

56 

10.005,69 

87 

I933.03 

2D 

15.038,89 

57 

9  757>!2 

88 

j. 675,04 

27 

l+'957>5o 

58 

9-5i7i33 

89 

J-  +  i8,35 

28 

14-872,90 

59 

9.266,13 

9° 

1.160,21 

29 

14.784,92 

60 

9.002,61 

91 

0.924,25 

30 

■4-693,37 

61 

8.725,83 

92 

0.702,94 

3' 

l4>59**<>5 

62 

8.434,6s 

93 

0.476,19 

32 

14.498,74 

63 

8.149,54 

94    • 

0.000,00 

33 

14.395,22 

6+ 

7-s49>93 

G  g   2 
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XIX. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  feveral  ages  of  3  years,  4  years,  5  years,  and  every 
following  number  of  years  up  to  93  years  inclufvely ;  computed  from 
Monfeur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  afuppojition  that  the  interef  of  money  is  6  per  cent. 


Years 

Values     of     an 

1  'cars 

Values     of      an 

Tears 

Values     of      an 

»f 

annuity    of    one 

of 

annuity    of    one 

of 

annuity     of   one 

Age. 

found  a  year. 

Age. 

pound  a  year. 

Age. 

found  a  year. 

1 

£                                , 

£ 

£ 

3 

i3-39°,78 

34 

12.704,49 

6.5 

7.081,91 

4 

13  653,23 

35 

12.622,00 

66 

6.803,15 

5 

13-786,59 

36 

I2-535,35 

67 

6-528,33 

6 

13.896,64 

37 

12.444,26 

68 

6.259,06 

7 

13^7^93 

38 

I2-32*,53 

69 

5-997,22 

8 

14.023, 69 

39 

1  2.206,01 

70 

5.746,68 

9 

14^65,55 

40 

12.076,23 

7i 

5-489,21 

10 

14.078,91 

41 

1 1.938,66 

72 

5.247,9s 

1 1 

14.060,56 

42 

Il-792>75 

73 

5.006,12 

12 

14.007,46 

43 

11.637,89 

74 

4-765'93 

J3 

13.951,50 

44 

ll-473A6 

75 

4-53°>73 

>4 

13.892,50 

45 

11.298,74 

76 

4277,83 

'5 

13.830,25 

46 

n.112,99 

77 

4.032,^2 

16 

*3-764>54 

47 

IO'935>°3 

7S 

3.801,85 

17 

13.712,73 

48 

10-745,94 

79 

3-563,34 

iS 

13.658,38 

49 

10.564,46 

80 

3-353,32 

'9 

13.601,33 

5° 

10.371,80 

81 

3.152,81 

20 

'3-54MO 

5l 

10.1S6.65 

82 

2.971,06 

21 

J3-496^6 

52 

10.009,95 

S3 

2.770,32 

22 

]3-449>57 

53 

9.823,15 

84 

2-533,8i 

23 

13.400,92 

54 

9.625,44 

85 

2-301,35 

24 

i.3-35°>30 

55 

9-435,74 

86 

2.081,39 

25 

13-297^59 

56 

9-235'4Q 

87 

1.890,99 

26 

13.242,66 

57 

9.023,54 

88 

1.642,24 

27 

13-l85>37 

53 

8.  819, 24 

89 

I-393,57 

28 

i3-I25^58 

59 

8.603,71 

9° 

1.148,64 

29 

13.063,13 

60 

8.376,00 

91 

0.913,30 

30 

12.997,84 

61 

8.135,06 

92 

0694,19 

3f 

12.929,54 

62 

7.879,69 

93 

0.471,69 

32 

12.858,02 

% 

7-628,91 

94 

O.OOO.CO 

33 

12.783,08 

64 

7-363>46' 

LIFE-ANNUITIES. 


229 


TABLE 


XX. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  feveral  ages  of  3  years,    4.  years,   5  years,    and  every 
jollowing  number  of  years  up  to  93  years  inclufvcly ;    computed  from 
Monfeur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  a  fuppofition  that  the  inter ejl  of  money  is  7  per  cent. 


Years 

Values     of      an 

Tears 

Values     of     an 

1  'ears 

Values     of     an 

of 

annuity     of   one 

»f 

annuity    of   one 

of 

annuity     of    one 

Age. 

pound  a  year. 

Age. 

pound  a  year. 

\     Age. 

pound  a  year. 

£ 

£ 

1 

3 

ir-777,44 

3  + 

a.  404,5  r 

65 

6-673,74- 

4 

1 1.991,62 

35 

11  -343.49 

66 

6.422,78 

5 

12.128,80 

36 

11.279,09 

67 

6.174,46 

6 

12,229,00 

37 

1 1.21 1,03 

68 

5-93^35 

7 

12.299,56 

38 

1 1.120,95 

69 

5.692,65 

8 

12.350,20 

39 

11.024,87 

7J 

5-464,47 

9 

12.392,90 

40 

10.922,30 

71 

5.228,74 

10 

12.41  ;,o9 

41 

10.812,72 

72 

5.007,66 

1 1 

12.401,71 

42 

10.695,57 

73 

4-785>i5 

12 

12.361,77 

43 

10.5-0,22 

74 

4.563,42 

•3 

12.319,38 

44 

10.436,01 

75 

4-345»69 

14 

12.2  4,34 

45 

10.292,20 

76 

4-110,04 

15 

12. 2^.6,48 

46 

10.138,01 

77 

3.880,74 

16 

12.175,56 

47 

9.990,64 

78 

3.664,71 

*7 

12.137,07 

48 

9.832,76 

79 

3-440,23 

18 

12.096,46 

49 

9-68i,55 

80 

3-242,57 

19 

I2-°53,56 

5° 

9-5i9>73 

81 

3-053,54 

20 

12.008,23 

5i 

9-364,5* 

82 

2.882,31 

21 

11.976,34 

52 

9.216,85 

83 

2.692,20 

22 

J1-943,i5 

53 

9.059,63 

S4 

2.466,56 

23 

11.^08,59 

54 

8.892,00 

85 

2.244,04 

24 

lx-*72,55 

55 

8.731,51 

86 

2.033,01 

25 

IX-834,93 

56 

8.560,84 

87 

1.850.43 

26 

ll-795M 

57 

S-379>°7 

88 

1.609,95 

27 

1 1-754,55 

58 

8.203,96 

89 

1.368,64 

28 

"■7«,53 

59 

8.017,98 

90 

1.130,11 

29 

11.666,45 

60 

7.820,13 

91 

0.900,21 

30 

n.619,16 

61 

7.609,27 

92 

0.685,649 

3l 

11.569,50 

62 

7-384,13 

93 

0.467,289 

32 

11.517,30 

63 

7.162,51 

94 

0.000,000 

33 

n.462,37 

64 

I       6.926,23 
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Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
pcrfons  of  the  fever al  ages  of  3  years,  4  years,    5  years,   and  every 
following  number  of  years  up  to  93  years  i?iclufvely  ;    computed  from 
Monfieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  a  fuppoftion  that  the  inter  ef  of  money  is  8  per  cent. 


Tears 

Values     of      an 

Years 

Values     of      an 

fears 

Values     of    an 

"f 

annuity    of    one 

of 

annuity    of     one 

»f 

annuity    of   one 

Age. 

pound  a  year. 

Age. 

found  a  year. 

Age. 

found  a  year. 

£ 

£ 

£ 

3 

10.498,90 

34 

10.323,80 

65 

6-3°5>°4 

4 

10.689,50 

35 

10.278,24 

66 

6.078,24 

5 

10.812,58 

3<5 

10.229,96 

67 

5-^53^5 

6 

10.903,61 

37 

10.178,73 

68 

5-^3°->99 

7 

10.968,95 

3? 

10.107,71 

% 

5.414,20 

8 

1 1.017,21 

39 

10.031,41 

70 

5-205,73 

9 

11.059,02 

40 

9949>36 

7* 

4-989,28 

10 

11.079,47 

41 

9.861,03 

72 

4-786,0 

11 

11.075,61 

42 

9.765,86 

73 

4-580,86 

12 

11.044,54 

43 

9.663,21 

74 

4-375>67 

l3 

11.011,33 

44 

9-552>42 

75 

4-i 7 3,66 

14 

lo-975>79 

45 

9.432,72 

76 

3-953,62 

'5 

IO-937,73 

46 

9-303.3O 

77 

3.738,86 

16 

10.896,93 

47 

9.179,99 

73 

3-53^^6 

*7 

10.867,35 

48 

9.046,8  1 

79 

3-324,52 

18 

10.835,97 

49 

8.919,59 

80 

3.138,19 

l9 

10.802,63 

50 

8.782,39 

81 

2-959,7i 

20 

10.767.17 

5i 

8.651,10 

82 

2.798,19 

21 

10.743,97 

52 

8.526,72 

83 

2-617,95 

22 

10.719,82 

53 

S-39h3* 

84 

2.402,45 

23 

10.694,65 

54 

8.250,20 

35 

2.189,26 

24 

10.668,38 

55 

8.113,50 

86 

1.980,62 

25 

10.640,95 

56 

7.967,16 

87 

1. 81  1,41 

26 

10.612,25 

57 

7.810,22 

88 

1.57V0 

27 

10.582,20 

53 

7.659,28 

89 

J-344,52 

28 

10.550,69 

59 

7-197^95 

9° 

1.112,13 

29 

10.517,60 

60 

7.325,16 

9l 

0.887,458 

30 

10.482,82 

61 

7.139,72 

92 

0.077,297 

3' 

10.446,20 

62 

6.940,29 

93 

0-462, 902,9 

32 

10.407,60 

63 

6.743,60 

94 

0.00C,0-0 

33 

10.366,85 

64 

6-532,39 

1 

I 

LIFE-ANNUITIES. 


231 


TABLE 


XXII. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  feveral  ages  of  3  years,    4  years,   5  years,    and  every 
Jolloiving  number  of  years  up  to  93  years  inclujively ;    computed  from 
Monjieur  de  Parcleuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man life,  upon  a  fuppofitlon  that  the  inter ejl  of  money  is  9  per  cent. 


Years 

Values     of     an 

Tears     | 

Values     of     an 

Tears 

Values     of     an 

of 

annuity     of   one 

of 

annuity    of    one 

of 

annuity     of    one 

Age. 

pound  a  year. 

Age.      1 

pound  a  year. 

1     •%• 

pound  a  year. 

1 

1 

1 

3 

9.464,49 

34 

9.415,24 

% 

5.970,66 

4 

9-635>36 

35 

9.380,92 

66 

5.764,92 

5 

9.746,28 

36 

9-344,45 

67 

5-559>9% 

6 

9.829,07 

37 

9.305,64 

68 

5-357.29 

7 

9.889,33 

3S 

9.248,97 

69 

5-i5%>93 

8 

9-934»73 

39 

9.187,66 

7^ 

4.967,89 

9 

9-974,87 

40 

9.121,25 

7i 

4.768,56 

10 

9.996,17 

4i 

9.049,24 

72 

4.581,52 

1 1 

.0,995,79       , 

42 

8.971,06 

73 

4-39 1 .54 

12 

9.970,90 

43 

8.886,08 

74 

4.201,23 

13 

9.544,11 

44 

8.793,62 

75 

4.013,41 

H 

9.915,24 

45 

8.692,92 

76 

3.807,52 

J5 

9.8  ^'4,08 

46 

8.583,14 

77 

3.606,01 

10 

9.850,43 

47 

8.478,93 

78 

3-4i5,49 

«7 

9.826,98 

48 

8.365,47 

79 

3.215,61 

18 

9.801,97 

49 

8.257,46 

80 

3-°39>69 

l9 

9-775,24 

50 

8.140,06 

81 

2.870,94 

20 

9-7^^5 

5i 

8.028,06 

82 

2.718,38 

21 

9.779,30 

52 

7.922,48- 

83 

2-547.3° 

22 

9.71 1,26 

53 

7.808,53 

84 

2.341,29 

23 

9.692,47 

54 

7-685,33 

85 

2.136,85 

24 

9.672,88 

55 

7-568,13 

86 

1.942,1 1 

*5 

9.652,42 

56 

7.441,86 

87 

t-773,$7 

26 

9.631,02 

57 

7-305,54 

88 

1.548,74 

27 

9.608,60 

53 

7-J74,74 

89 

1.321,18 

28 

9.535,10 

59 

7.034,06 

90 

1.094,6s 

29 

9.560,41 

60 

6.882,41 

91 

0.875,038 

30 

9-534,43 

61 

6.718,55 

92 

0.669,135 

31 

9.507,05 

62 

6.541,08 

93r 

0.458,715 

h 

9-47S'f5 

63 

6-365>76 

94 

Q.000,000 

33 

9.447,60 

64 

6.176,19 

1 
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Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  lives  of 
perfons  of  the  feveral  ages  of  3  years,  4  years,    5  years,  and  every 
following  number  of  years  up  to  93  years  inclufvvely  ;    computed  font 
Morfieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of  hu- 
man li/e,  upon  a  fuppojition  that  the  inter ejl  of  money  is  10  per  cent. 


tears 

of 
Age. 


o 

4 

5 
6 


9 
10 

1 1 

12 

J3 

'5 
16 

*7 
18 

J9 
20 
21 
22 

23 
24 

25 
26 

27 

28 

29 
30 
3' 
32 
33 


Values  of  an 
annuity  of  one 
pound  a  year. 


£ 

8.612,41 

8.766,66 

8.867,12 

8.942,62 

8.998,15 

9.040,62 

9-078,77 
9.100,13 

9.101,99 

9.081,56 

9.059,42 

9-035,38 

9.009,25 

8.980,80 

8.961,70 

8.941,21 

8.919,19 

8.895,48 

8.882,16 

8.868,^ 
8-853,95 
8.838,99 
8.823,39 
8.807,10 
8.790,06 
8-772,21 

8-753A7 

8-733>77 
8.713,02 

8.691,12 

8.667,96 


1  'ears 

"f 
Me. 


34 
35 
3  b 
37 
38 

39 

40 

41 
42 
43 
44 
45 
46 

47 
48 

49 
50 
5i 
52 
53 
54 
55 
56 

57 
58 

59 
60 
61 
62 

63 

64 


Values  of  an 
annuity  of  one 
pound  a  year. 


£ 
8.643,42 

8-6l7,37 
8  589,66 

8.560,12 

8.5i4,37 

8464,55 
8  410,21 
8.350,86 
8.285,95 
8.214,86 
8.136,92 

8-°5i,35 
7957,30 
7-868,40 
7.770,84 
7-678,31 
7-576,99 
7-48o,66 

7-390,37 
7-292,30 
7-iS5,54 
7.084,42 
6.974,00 

6-855,69 

6-74«,74 
6.618,46 
6.484,73 

6-339,^ 
6.180,65 
6.023,74 
5-852,93 


Tears 
of 


66 

67 
68 
69 
70 

71 

72 

73 

74 

75 

76 

77 
78 

79 
80 

81 

82 

S3 
84 

85 
86 

87 
88 

89 

9° 

9' 
92 

93 
94 


/  a/a«  of  an 
annuity  of  one 
pound  a  year. 


£ 

5.666,42 

5-479," 
5-291,94 
5.106,33 
4.924,28 
4748,7i 
4.564,65 
4.391,68 

4-215,77 
4-038,86 

3-863,86 
3-670,85 
3-48i,4r 
3-302,03 
3-112,98 
2.946,63 
2.786,85 
2.642,58 
2. 48. ,03 
2. 28;., 89 
2.086,67 
1.899,38 

l-7S7,73 

l-5t-9>7* 

1.298,58 

1.077,73 

0.862,938 

0.661,157 

°-454,545 
0.000,000 
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Cencerning    life-annuities  that   are    payable   every   half-year    or   every 

quarter  of  a  year. 

-CC.  The  foregoing  tables  exhibit  the  values  of  life-annuities,  accord- 
ing to  the  above  rates  of  intereft,  upon  a  fuppofuion  that  thofe  annuities 
are  to  be  paid  only  once  a  year  at  the  ends  of  the  feveral  years  of  the 
annuitants  life  that  fhall  follow  the  time  of  granting  them.  But  it  is 
often  ftipulated  between  the  grantors  and  grantees  of  life-annuities  that 
they  fliall  be  paid  every  half-year,  and  fometimes  that  they  {Hall  be  paid 
every  quarter  of  a  year,  during  the  life  of  the  annuitant.  In  thefe  cafes' 
they  will  be  fomewhat  more  valuable  than  if  they  are  to  be  paid  only  once 
a  year;  and  confequently  a  fmall  addition  ought  to  be  made  to  the  values 
of  them  let  down  in  the  foregoing  tables.  Mr.  Simpfon  (in  his  doitrin: 
of  annuities,  pages  78,  79,  80,  8j  j  fays  that  this  addition  ought,  in  the 
cafe  of  half-yearly  payments,  to  be  about  a  quarter  of  a  year's  annuity, 
and,  in  the  cafe  of  quarterly  payments,  to  be  about  three  eighth  parts  of 
a  year's  annuity.  But  thefe  are  only  approximations  to  the  values  of  thefc 
additions  :  and  it  is  impoflible  to  determine  them  with  perfect  precilion 
without  a  table  of  the  probabilities  of  the  duration  of  human  life  that 
mould  exhibit  the  numbers  of  peribns  who  die  off  in  every  half-year  and 
quarter  of  a  year,  as  well  as  in  every  whole  year,  of  the  whole  poffible 
extent  of  human  life,  out  of  a  given  original  number  of  perfons  of  the 
fame  age  all  living  at  the  fame  time :  and  no  fuch  table  has  yet  been 
published.  But  we  may  determine  the  value  of  the  firft  of  thefe  additions, 
or  that  which  is  to  be  made  in  the  cafe  of  half-yearly  payments,  to  a  fuftv 
jrient  degree  of  exactnefs  for  all  ufeful  purpoies  in  trie  manner  following. 


Obfervations  on  the  'value  of  a  life- annuity  that  is  payable  every  half-year. 

I  CCI.     It  has   been  iliewn  above  in  Art.  86,  87,    that  the  value  of  aa 
annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  N  years 


is  = 


-  1 


p> 

the  feries  — 
T 


+  P- 


Piv 


+  11 

r5 


4-Plll 

T    r1 


-f-&c. 


continued  to  £  —  N  terms,  or,  (according  to  Monfieur 


de  Parcieux's  table  of  probabilities,)   to  94 —  N  terms,   or  to  the  utmoft 
poflible  extent  of  human  life. 

Now  let  us  fuppofe  this  grant  of  an  annuity  of  one  pound  a  year  for 
the  life  of  the  perfon  aged  N  years  to  be  changed  into  a  grant  of  aa 
annuity,  or  rather  pen/ion,  of  one  pound  a  year  for  the  life  of  the  fame 
perfon,  to  be  paid  by  half-yearly  payments  of  10  fhillings  each  during  the 
faid  perfon's  life.  Then  it  is  evident  that  the  faid  perfon  will  gain  by  this 
change  the  three  following  advantages.  In  the  firft  place,  he  will  have  a 
chance  of  receiving  one  half-year's  payment  after  he  has  attained  the  age 
of  94  years;  becaule  it  is  fuppofed,  in  Monfieur  de  Parcieux's  table  of  the 

H  h  probabilities 
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probabilities  of  the  duration  of  human  life,  that  one  perfon,  out  of  the 

original  1000  perfons  who  are  living  at  the  age  of  3  years,,  will  live  beyond 
the  age  of  94  years  and  die  before  he  attains  the  age  of  95  years:  and 
therefore,  if  the  annuitant  fhould  be  that  perfon,  and  fhould  live  to  the 
age  of  94  years  and  a  half,  he  may,  upon  this  fecond  fuppofition  of  the 
annuity's  being  paid  by  half-yearly  payments,  receive  a  payment  of  10* 
fhillings  in  that  remote  period  of  his  life,  which  it  is  abiolutcly  impofiible 
he  fhould  receive  upon  the  former  fuppofition  of  its  being  paid  only  at  the 
«nd  of  every  year.  This  advantage  is,  however,  fo  exceeding  fmall,  that 
it  is  hardly  worth  attending  to.  And,  in  the  fecond  place,  the  annuitant 
will;  upon  this  fecond  fuppofition  of  the  annuity's  being  paid  every  half- 
year,  receive  one  half  of  all  the  reft  of  the  money  which  will  be  paid  him 
by  the  grantor  of  the  annuity,  half  a  year  fooner  than  on  the  former  fup- 
pofition, namely,  alt  thofe  payments  of  10  fhillings  each  which  he  will 
recene  at  the  ends  of  Jialf  a  year,  a  year  and  a  half,  two  years  and  a  half, 
three  years  and  a  half,  and  every  following  intermediate  half-year  during 
his  life  i  from  which  circumftance  thofe  half-yearly  payments  will  be  more 
valuable  to  him,  and  more  burthenfome  to  the  grantor  of  the  annuity, 
than  they  were  before,,  when  they  were  to  be  made  only  at  the  ends  of  a 
whole  year,  two  years,  three  years,  four  years,  and  every  following  whole 
number  of  years  during  the  fame  perfon's  life.  And,  in  the  laft  place,  the 
annuitant's  chances  of  receiving  thofe  payments  on  the  fecond  fuppofition 
of  their  being  made  v  at  the  ends  of  half  a  year,  a  year"4  and  a  half,  two 
years  and  a  half,  three  years  and  a  half,  &c.  will  be  fomewhat  better  than 
they  were  before,  when  he  was  to  receive  them  half  a  year  later,  or  at  the 
ends  of  a  whole  year,  two  years,  three  years,  four  years,  &c.  becaufe 
fewer  perfons  out  of  the  whole  number  P  of  perfons  reprefented  in  Mon- 
lieur  de  Parcietix's  table  as  living  at  the  age  of  the  annuitant,  at  the  time 
of  granting  the  annuity,  will  be  dead  at  the  ends  of  half  a  year,  a  year 
and  a  haif,  two  years  and  a  half,  three  years  and  a  half,  &c.  than  at  the 
ends  of  a  whole  year,  two  years,  three  years,  four  years,  &c.  And  for 
thefe-  rtafons,  and  chiefly  for  the  two  latter,  (as  the  firft  is  not  worth 
attending  to,)  the  value  of  an  annuity  of  one  pound  a  year  payable  every 
half-year  by  payments  of  10  fhillings  each,  during  the  life  of  a  perfon  of 
a  given  age,  will  be  fomewhat  greater  than  that  of  a  like  annuity  of  one 
pound  a  year  that  is  payable  only  at  the  end  of  every  year. 


CCIT.  In  order  to  determine  the  value  of  one  of  thefe  half-yearly 
annuities  with  exadnefs  it  would  be  neceffary  to  have  a  table  of  the  pro- 
babilities of  the  duration  of  human  life  that  fhould  fet  forth  the  numbers 
of  perfons  who  may  be  fuppefed  to  die  in  every  half-year,  as  well  as  year, 
of  human  lite,  out  of  a  given  original  number  of  very  young  perfons  of 
the  fame  age  all  living  at  the  fame  time.     But   no  fuch  tables   have  yet 

been 
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been  publifhed.     W< 
the   values   of  thefe 


to 

manner, 


e    mud  therefore   content  ourlclves  with  determ        ; 

annuities   by   an  approximation;    wiii.h  may  be  done 

a    confiderable    and    fufficient    decree   of    exadtnefs   in   the   following; 


An  in-vejligation  of  the  faid  value  by  approximation. 

CC1II.     Let  V  denote  (as   in   the  foregoing  articles,)  the  value  of  an 
annuity  of  one  pound  a  year  payable  at  the  end  of  every  year,  during  the 

I 
life  of  a  perfon  of  the  age  of  N  years;  and  W  the  value  of  a  like  annuity 
of  one  pound  a  year  payable  at  the  end  of  every  year,  during  the  life  of 
a  perfon  one  vear  younger  than  the  former,  or  of  the  age  of  i\T — 1  years. 
And  let  P  be  the  number  of  perions  reprelented  in  Moniieur  de  Parcieux's 
table  of  probabilities  as  living  at  the  age  of  N  years,  and  P~\-d  be  the 
number  of  perfons  reprefented  therein  as  living  at  the  age  of  Ar — 1  vears. 

And  let  r  be  the  value  of  one   pound  together  with   its  in te reft  for  one 
year,  as  in  the  foregoing  articles,. 

Then  will  r — il  x  £1   be   the  intereft  of  one  pound  for  a  year,  and 


confequently 


x  £1   will  be  the  intereft  of  one  pound  for  half  a  year: 


for,  when  money  is  lent  for  lefs  than  a  whole  year  at  any  particular  rate 
of  intereft  denominated  from  the  whole  year,  the  parties  to  fuch  fhort 
loans  generally  mean  that  the  intereft  of  the  fum  lent  for  the  time  the  loan 
is  to  laft  fhall  bear  the  fame  proportion  to  its  intereft  for  a  whole  year  as 
the  time  for  which  it  is  lent  bears  to  a  whole  year.  Thus,  if  the  intereft 
of  money  is  4  per  cent,  per  annum,  and  ico  pounds  are  lent  for  half  a 
year,  it  is  generally  understood  that  the  borrower,  when  he  repays  the 
ioo  pou,nds  at  the  end  of  the  half-year,  is  to  pay  with  it  an  additional  fum 
of  40  fhillings  by  way  of  intereft  for  it.  And,  in  like  manner  in  general, 
iif  the  intereft  upon  one  pound  for  a  whole  year  is  r  — 1\  x  £1,  its  intereft 


for  half  a  year  will  be 


year  will  be 


x  £1,    and  its  intereft  for  the  ;»th  part  of  a 


m 


£u 


Therefore  the  value  of  one  pound  together  with  its  intereft  for  half 

*   £i»   or 
£ 


Y I  /  2  T 

a  year  will  be  £1  -J —    x  £1,     (  or   -    x  £1  H 

x  £1,)   or  — -—   x  £1.    Let  this  value  be  denoted  by  b 


* 


Hh  2 


CC1V.    Now 
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CCIV.     Nov;  this  quantity  h,  or  ,    will  be  greater  than  r\.    For,. 

fince  i  is  to  r\  as  r\  is  to  r,    it  follows   from  Euclid's  Elements,  book  5, 

prop.  25,  that  the  fum  of  the  two  extreme  terms   1    and  r  will  be  greater 

than  twice  the  middle  term  r\,  and'  confequently  that   half  that  fum,  or 

1  -t-r 
■ — j    will  be  greater  than  the  faid  middle,  term   r\.     Therefore  hT,  h% , 


2 


3 

""  2       » 


h*,    hs,    b\    h\    h\    h\    &c.    will  be  greater  than  (rf'%  r\\\  r\ 
R*'?*   Hfr  W>   rl\\   ¥%\\  &c.    or   r*,   r\,    r*,   r±,    rl,    ; 
r£,  &c.  or)    r,  rf,  r1,  ;•  I,  r%  r-l,  r*,  r°,  ccc.  refpectively. 


CCV.  Further,  let  us  fuppofe  that  a  table  of  the  probabilities  of  the 
duration  of  human  life  had  been  prepared  from  obfervarions  on  births  and 
burials  to  every  half-year  of  human  life,  and  Chat  in  fuch  table  the  number 
of  peribns  reprefcnted  as  living  at  the  age  of  N  years  and  a  half  had  been 
IT,  and  thofe  living  at  the  age  of  jV-f-i  years  and  a  half  had  been  EE1 ', 
and  thofe  living  at  the  age  of  jV-J-2  years  and  a  half  had  been  IT"', 
and  in  like  manner  that  thole  living  at  the  ends  of  N-j-3  years  and  a  half, 
jV-f-4  years  and  a  half,  iV-f-5  vears  a"d  a  half,  and  fo  on,  had  been 
denoted  by  iT'v,  nv,  IT1,  &c,  out  of  the  number  P  who  are  living  at  the 
age  of  N  years. 


Then  it  is  evident  that  the  numbers  n\  n",  n"',  Ipv,  nv,  &c. 
will  be  refpettively  greater  than  the  numbers  P",  P",  P'",  Piv,  pv} 
&c.  which  reprefent  the  numbers  of  peribns  living  at  the  ages  of  TV-f-i- 
years,  N-\-2  years,  7V+3  years,  JV-f~4  years,  N-\-§  years,  &c.  but  lefs 
than  the  numbers  P,  P',  P",  P'",  P'v,  &c.  which  reprefent  the 
numbers  of  perfons  living  at  the  ages  of  N  years,  N-f-i  years,  JV+2 
years,  iV-j-3  years,  iV-j-4  years,  &c. 


CCVI.  Thefe  things  being  premifed,  we  may  now  find  a  quantity 
which  fhall  always  be  fomewhat,  though  very  little,  greater  than  the  true 
value  of  an  annuity  of  one  pound  a  year  to  be  paid  half-yearly  by  payments 
of  10  fhillings  each,  during  the  life  of  a  perfon  of  the  age  of  N  years, 
by  proceeding  in  the  manner  following. 


CCVII.    Wc 


14 
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CCVII.     We  have  already  fcen  in   Art.  78, 87,    that,  when  thg 

intereft  of  money  is  fuppofed  to  be  paid  once  a  year,  and  then  added  to 
the  principal,  and  the  whole  lent  out  again  immediately  at  the  lame  rate  of 
intereft,  the  prelent  value  of  an  annuity,  or  yearly  payment,  of  one  pound 
for  a  certain   number  of  years  denoted  by  the  letter  n   will  be  equal  to 

1   x  the  feries    -    -j-  -p    -f  —  j    -\- -^    -f -^    f  -5-  -}- &c.  -}-  —  i 

and  that  the  value  of  the  fame   annuity  for  the  fame  term  of  years,  buc 

depending  on  the  life  of  a  perfon  of  the   age  of  N-  years,  fo  as   to  ceafe 

£ 

1                         P '         P ' '  P ' * '         P' v 

whenever  he  mall  die,  is  =  y  x  the  feries  — 1-  —    -J-  —~r~  +  —; 

pv.  Pvi  Pit 

-4-  —    -j -6—  -}-&e.    "i — „  3    ar>d  taat  tne  value  of  the  fame  annuity 

for   the   whole    life  of    the    laid   perfon    of    the   age   of   N  years    is   == 

*  p»  p.i  p.  1 1  plv  pv         pvl 

-    x  the  feries  —    +  —  "  -f  —jr     +  —    +77    ~h  ~^~     +  &c» 

pE-N  ' 

.4 T—n~>  l^e  ^etter  ^  denoting  94,  or,  in  general,  the  greateft  num- 
ber of  years  to  which  it  is  fuppofed,  in-  the  table  of  probabilities  which 
is  made  the  ground  of  the  calculation,  that  human  life,  can  be  extended. 


CCVttl.  Now,  by  reafonings  firhilar  to  thofe  by  which  thefe  con- 
tlulions  were  obtained,  it  will  follow  that,  if  we  fuppofe  the  intereft  of 
money  to  be  paid  every  half-year,  inftead  of  every  year,  and  then  to  be 
added  to  the  principal,  and  the  fum  of  both  to  be  lent  out  again  at  the 
fame  rate  of  intereft,  the  prefent  value  of  a  half-yearly  fet  of  payments  of 
one  pound  each,  for  the  life  of  a  perfon  of  the  age  of  jV  years,  will  be 
£ 

equal  to  p   x  the  feries   j-  ^   +  —   +  -^    +  -j-  J^-^- 

niv       piv       nv     , 
-|--T7    -j-  -T7    -r~p    "T**0-    continued  to  the  utmoft  extent  of  human 

nE—N+ , 
life,  or  to  the  term  ^2£-_2jv-j-i>   and  therefore  (fince  b  has  been  ihewn 

£ 

1  n1      P'      n18 

to  be  greater  than  r-L)   will  be  lefs  than  -5  x  the  feries    -r  •+— - — J-TT 


* 


238  The  Principles  of  the  DcSlnne  of 

p««        n"»       p«"       n<v       pir       n*       ■  n*~tf+i 

1        .   '«.        n'      ,  n"     ,  n"'         n«*       nv 

or  than   5    x-thefenes    71     -VZTT    +  -S-     "TTT    +  T5.     T*  &c« 

x  ft  (  1  fi  rs  ?i 

+  r  £_jv+i      together  with    p     x  the  fenes    —£  .  -f-rpt -  '  -f-  -71- 

p.v  /Jr  pE—N 

"jr^T"    -f"  —    -}- &c.  -f-  — £~y*      Therefore  the  prefent  value  of  a 
fet  of  half-yearly  payments  of  only  10   (hillings,  or  half  a  pound,  each, 

Ka 

1  .     n* 

for  the  life  of  the  fame  perfon  will  be  lefs  than     jp    x    the    fenes   — j 

+  7T    +"7F    +  ~H     +  r  t  -  + &c>  +  F^TO     tosether  Wlth 

j  p«  p««  pi  1  1  piv  pv  p£ — JV 

jp    x  the  feries  —  +  -77-  +  — f-  77  +77  +  &c.  +  tx^v* 


j  pi  p.  1  p.  11  pIV        pv 

CCIX.     Now  -p   x  the  feries  —    +-77-    +—    +—   +77 

pE-N  £ 

-J-  &c.  -f-     E_N    is  equal  to  ^,     or  the   value  of  an    annuity   of  one 

pound  a  year,  paid  at  the  end  of  every  year,  for  the  life  of  a  perfon  of 

£ 

I  Pl  P"  p  r  1  t 

the  age  of  N  years.    Therefore  75    x  the  feries    —    -\ p    +  — f 

£ 

Piv  Pv  PE—N  .  ^ 

."J-  77    -J-  77-    -|-  &c.  +   'r  e—n  iS  =  T*     Therefore  the  prefent  value 

Of  a  fet  of  half-yearly  payments  of  10  (hillings  each  for  the  life  of  a 

£ 

in*  n1* 

perfon  of  the  age  of  N  years  is  lefs  than    —5  x  the  feries    ~r     -jr  — r 

£ 
,    n1"  n>v         nv  nE—N+i  y 

TIT    +7T+7F    +  &c-  +  r£-N+}    t0Eether  with  £• 

<%  Therefore 

rite- 

i 
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1  n*         n1  *         rr  ■  • 

Therefore  it  is  lefs  than  r  \  x  — 5    x  the  feries     —     -j-  ~~r  +  — p> 

+  7r  +  77  -r &c-  t  rE-N+i    togetIier  Wlth  7» 


CCX.  Now  it  is  probable  that  the  number  of  perfons  who  die  in 
the  firft  half  of  every  year  of  human  life  is  fomewhat  lefs  than  the  number 
of  thole  who  die  in  the  fecond  half  of  the  fame  year;  and  confequently 
the  number  of  perfons  living  at  the  end  of  the  firft  half-year  will  be 
fomewhat  greater  than  an  arithmetical  mean  proportional  between  the 
numbers  of  perfons  living  at  the  beginning  of  the  firft  half-year  and  at  the 
end  of  the  fecond  half-year.  Therefore  n*  will  be  fomewhat  greater 
than  an  arithmetical  mean  between  P  and  P',  and  11*  *  than  an  arith- 
metical mean  between  P'  and  P1',  andn,r*  than  an  arithmetical  mean 
between  P"  and  P"  ',  and  II1V,  Ilv,  &c.  than  arithmetical  means 
between  P'1'  and  P'v,  and  between  P'v  and  Pv,  &c.  Confequently 
IT,     n",     n'"',     II'v,     nr,    &e.     will     be    fomewhat     greater    than 

p  j_p'         pi_j_p--         pi._J_pill  pii._i_piv  p,v_l_pv 

j      j     ■ » j     and    ,  &c. 

2     '  2        '  2  '  2  '  2        ' 

But  the  difference  will  probably  be  fo  extremely  fmall  that  we  may  very 

well   confider   them   as    equal.      And    upon    this    fuppofition     the   feries 

n'        n11        n"V   ,  rnv         nv      ,  ,    n^*+' 

~r  +—    +-77-    +  —     +  77    ~r*&c.  -h  ^=W>     wi]I  be 

P4-P1        P'-\-P"     ,  p-'+P'1'         P'"_f_pIV 
equal  to  the  feries   — 1 — ; \ —, {- ~ 

Piv-l-Pv  n.E-N+1 

-j 1 —     -f-&c.   -f-      E—N4-i*     anc*    confequently  to  one  half  of 

P-fP'                P'+P"                p.._^.p.i»                P«"-4-Px» 
the  feries     — -j -p—       -j -3 i ^ 

piV-\-pv  nE—N+i 

4- s —     ~r"  &c-      together  with  the  term    ■  E_j;i\)      and    confe- 

P        P  *           P ' '  P '  *  *  P' v 

quently   to   one  half  of  the  feries 1 7    ^ j-    -j-  — —      -j-  — p 

fit  1  I 

p«        p»»        piii         plv 


A 


-f-Scc.    together  with  one  half  of  the  feries J r  -f~      3  "  +  ~pr 

Pv  n£_A4-i 

rf*  7T    +  &c«    a"d  with  the  term    --£__Ni  t* 


Therefore 


v 


4 
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£ 

1                        n*      ,  n"          ir"       ni» 
Therefore  r\  x   7p    x    the    fenes   —     i" -^r     H ~r    +7*"" 

nv  nE-N+i  1  p 

"h  ~1    +&c.   -|-    rE__N+l     is  equal  r\  x    ^p  x  £    x  the  fenes   7- 

pi  pi  1  p.  i«    ^  p,v  j 

rfc-p    +"7T   "t"~7T     +  77"    +&c.    together  with  rl  x  ^  x  { 

p-        p'«         ptii  p,v  pv  n£_^r^_i 

x   the  feries  —  -\—pr  +-JT~  +  7T  +  77    +  &c-    +  r£_iV+i 

r\  1  P       *  Pl  P"  P"*  P-iv 

=  ^—  x  — n  the  feries  —    -| r     4 r»      -| 7-      4-  — r   +  &c- 

4.        2P  r      *     f  rs         '*    r*         *    r        ' 

f  §  I  P"  P"  P'"1     "      Piv  Pv 

+  T  *  p  x  the  ferics  TV*~~  +  T7""   "^7^  ~*~7r  ~r&c'    ^ 

£      - 
nJ-A'+i        rl        1        ,     ■   :       P      ,  P"       ;  P"         P"* 
.+  7£Z7^    =  —  x  -p  x  the  feries    7    -f- 71     +  7^-     +— 

.Piv  rl         £     .    r\         1  ,  n£-*T+'  _ 

"h-7T   +&c.      -h  j    k    7  +—  x    p   x    the  term    rE_x+l  - 

(if  we  -negle£b  this  laft  quantity  — -  x    p-  x   rjijZlvZi*    on  account  °f 

r*           1                            P            P*  P ' J 

its  extreme  fmallnefs,)     — -  x    p     x  the  feries    —     -\ 1      +  "77" 

t      £ 
p«'«         p,v  r|  x  v 

-jr-pr  +—  +&c.  +— — 

H 

1                      n*         n1  *  n ' '  * 

CCXI..   Therefore  rl  x    —5   x  the  feries    —     -i r      +  —. .- 

,  niv         nv  n*-tf+i  ,        . ,     v   .        rl 

"J-  7T     +  7T     T*  &c-  T"    ri-;y+i       together  with    -    is  =  — 

*  ■     £ 


i 


1 

P 
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I 


P  P'  P"  P'1'  Piv 

X   p-     x  the  feries     y       -f  jr        -J-  —     +  -77-     +  ~r    -f-  &■ 

£         £  £ 

rl  x  F         V         rl         1  P  P'        P1'  P" 

+  ~ i-7  =  — •  *  p    x  the  feries  -   +  77  +71-    +  -77 

•h-TT    +&c-  i — —  x  ^ 


CCXII.    But  it  has  been  fhewn,  in  Art.  209,  that  the  prefent  value  of  a 

fetof  half-yearly  payments  of  10  {hillings  each,  during  the  life  of  a  perfon  of 

£ 

1  n"       n' ' 

the  age  of  Nyears,  is  fomewhat  lefsthan  rl  x  —5  x  the   feries  —    ~j r- 

2.  ST  f  f 

£ 
nl"  n>v  fit  n£— ^4-«  v 

+  ~7T-      TTT     T_  7?      T &c-   +    r£-A-+i     together  with    -. 

Therefore  the  faid  value  of  the  faid  half-yearly  payments  is  fomewhat  lefs 

£ 

rl  I  P  P'  P"  P1"  Piv 

than  —  Xp    x  the  feries  7+71   T"pr    +"7T   +  77-  ■+"  &c, 

i — : —  x  p? 


CCXIII.     Now  IV,  or  die  value  of  an  annuity  of  one  pound  a  year, 
paid  at  the  end  of  every  year,    for  the  life  of  a  perfon  of  the  age  of  N — 1 

£ 

I  P  P"  P"  P"'  Piv 

years,  is  =  ^pj   X   the  feries  —    -f-  —^    +—    +  — T     +  JT 

£ 

r  P+d  £  I  .     .  P  P'  P 

-f-  &c.     Therefore  — ^-  X  ^  is  =  -p    x  the  leties  —  -f-  —    +  — 

P'"  P1V       ,    0  rl         P-hd  £  rl         1 

1       r4  '     r5        ■  4  P  ,        _"  4         P 

P  P»  P'«  p"1  Piv 

X   the  feries    -     -\- —x     +  "77"     +-77"      +77    -f-  &c 


I    I 

7~ 


I  i  Therefore 
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rl     .     P\-d          £        ,     r}4-2  £    .  rl  1 

Therefore    —    X    — £-     x    fy      4 *—     X    y    is  =    —    X    -5- 

,        ■.       P      ,   P'      ,   P"      ,    P'"      ,   P'v  ri-fa 

X    the   fenes    -    4j-  —    +—    -{- —    -fr-p     +  &c.   -j— +- 

£ 

X    /'J      and  confequently  the  prefent  value  of  a  fet  of   half-yearly  pay- 
ments of  10  fhillings  each,  for  the  life  of  a  perforvof  the  age  of  N  years, 

rl        P+d       £     ,   ri-t-2        £ 

is  lefs  than  —   X  —5—  x  W  4 : —    x  V* 

.4  -r  4 


/  1  P  r 

CCXIV.     But   $"  is  =  —  X  j— ^  X  1  -J-FU&       Therefore  - 

P+d         £    .  rk   '      P+J    M     1    v       -P 


x  —  x   ^  is  =   4     x  -f-   x  7  x    —  d  x  1+^  = 

—    X  r+^1^    =   -1?    X    r^P?,^    =  7^1    -i--rf       Therefore 

£  £ 

£  £  £ 

^£          1        ,    -F          rj-2^       £           1         u'-h^''v( 
X    //   =    — 1    -4 1    -f ^—   X  y  =    — ? — -j X  y. 

¥  4rl      '    4rs      '       4Ti  '  4rr       '  \rx 

Therefore  the  prefent  value  of  a  fet  of  half-yearly  payments  of  10  fhil- 
lings each,  or  of  an  annuity  of  one  pound  a  year  payable  half-yearly, 
for  the  life  of  a  perfon  of  the    age  of  N  years,    is  ibmewhat  lefs  than 

1             i-j-27-f-f-r         £              1           i-\-ir\-\-r         £    . 
— ;    A H —  X    //,    or   — r  + 1 X    y    is  a  quantity 

ibmewhat  greater  than,  but  very  nearly  equal  to,  the  value  of  the  faid 
half-yearly  annuity.     QJE,  I. 


CCXV.    Since 
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CCXV.     Since   1   is  to  r\  as  r\  is  to  r,    i-{-t  will  be  greater  than  The  excefs  ojf 
sr|,  and   corifequently   i-\-r  -f-  2;}  will  be  greater  than  2  r  :|-  -]-  2r\,   tl/f^Tr 

or    1 -f- 2  r  i -{- r   will  be  greater  than  4r|,   and  therefore    -  .  ,2 /     * 

£  r  4?   *  X  T,    or  the 

X    ^    will  be  greater  than    y.     Eat    the    difference    between    them  will  bwofthe'forc' 
be  extremely  fmall.      Thus,' for  example,    if  the  intereft  of  money  is  4.  p,ngnc"va- 

'  r  '  T  lue  of  an  su- 

per cent,    we   ihall    have    r  =  1.04,  and  r\  =  •  1.04  =   1.0198,    and  nulty  of  one 

confequently    2r}   =    2  x  1.0198  ==  2.0396,     and    1  -j""2rl    -{-*    =  P°«ndayear, 

l-f"2r-§-f-r  yearly,  above 
i  -p  2.0396  -7-  1.04  =  40796,    and  irr\  =  4-0792,    and    —  t — r  £ 

r  r  r  r  r  r     *',  or  the  value 

L  4-°79°         I     _  *,  ,  r      ,         I       ,  L      of   the    fame 

*  ^  =  4.0792   x  ^   -    r-coo,09  x  //,    or  lefs  than  p  +.0001  x  y,  annuitv,when 

paid  atthe  end 

jC,1  r^*Aji..n/-  •        of  every  year» 

or   ^   -j-  IOOOO  part  or  y*      And,    when  the  intereft  of  money  is  10  ;s  always  ex- 
tremely fmall. 
per  cent,  (which  is  the  higheft  intereft  fuppofed  in  the  foregoing  tables,) 

and  r  is  confequently  equal  to    i.  i,    we    Ihall   have  r\  =  1.0488,    and 

zr%  =  2.0976,    and    i-f-2r|+r   =    1  -f-  2.0976  ~h  1.1  ==  4.1976, 

and    <\.r\   =   4X  1.0488    =   4.1952,     and   confequently     — I- 2_J_. 

4r^ 

£       4-1976        £                        £          £     .        57  £ 

x  y  =  x   ^  =  t.00057  x   ^,     or  p-   + x    ^, 

/*  /" 

■°r   F    "1 1 —    part  of   y*      Therefore,    if  the  intereft  of    money   be 

I  ~~r"*  2V"  — +—  T 

either  10  per  cent,    or  any  lower   intereft,    the   excefs   of    — 7- 

£  £  1  £ 

x   y  above  y   will  be   either     •    part,    or   fome  lefier  part,  of  yj 

£ 

1  1  -\-  2  r  \  ~f-  r             £ 

and  confequently  the  excefs  of r      -j -7 X     y    above 

4  r  -j  4 '  *" 

— T  +  y  will  be  only  the   1754th,  or  fome  leffer,  part  of   y.       And 
4r_2 

I  I   "4—  2  r^  ~~T~  T  jt 

therefore,  if  we  fuppofe  the  faid  quantity  — j    -j -£ x  V* 

I  i  2  which 
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A  conjectural  which  has  been  fhewn  to  be  always  fomewhat,  and  but  a  very  little, 
concemm"  the  grearer  tnan  tlie  true  value  of  an  annuity  of  one  pound  a  year  paid  half- 
magnitude  of  yearly   for  the   life   of  a  perfon  of  the  age  of  TV"  years,  to  be  greater  than 

the  true  value  ^  ^jj  m)e  vajue  uy  tne  fame  excefs  by  which  it  exceeds  the  quantity 
ot   the   laid  .  J  •  /■  n  ' 

half-yearly  f  f 

a,m'-'ty-  -^7    -f-  y%    the  faid  true  value  will  be  equal  to.  -^j   ~\-  y.     Q^E  I. 


Agreement  of        CCXVI.      If  this  lad  fuppofition    be    a    true  one,    the  value  of  an 
the  raid  con-  annujtv   0f  one  pound  a  year  for   the  life  of  a  perfon  ot  the  age  of  N 

j'.'ctural     con-  '  r  *  •         -  ,- 

the  value 'of  yearsJ  wnen  P^'d   half-yearly,   will   be  obtained   by  adding  to  V,  or  the 
the  faid  half-  value  of  the  like  annuity,  when  paid  at  the  end  of  every  year,  (which  is 

yearly  annuity  r 

afligned    by 

Tvir.   Thomas  e-,ven  jn   fa  foregoing  tables,)    the  fum  of rj  or  fomewhat  lefs  than 

Slllipiufl,  &  DO"  ^  )•  v 

£ 

—j   or  a  quarter  of  a  year's   annuity  •,   which  agrees   with  the   direction 

given  by  Mr.  Thomas  Simpfon  for  this  purpofe  in  his  Doctrine  of  Annuities, 
&V .  page  8 1 . 


A   computation    of    the  feveral    different     values     of    the    exprefjion 

__L_   -|_    '+2^y+f    x  fc^     (found  in  Art.  203—214,)    according 

to  the  twelve  different  'values   of  r,    or   the  twelve    different   rates 
of  interef,  above-mentioned. 

CCXVII.     But,  if  this,  lafb  fuppofition  mould  not  be  true,  or  if  the 
truth  of  it  fliould  not  be  thought  fufficiently  evident  or  probable,    it  will 

£ 

I  I   — r~*  0  V       ' —      T* 

be  necefTary  to  have  recourfe  to  the  full  expreffion  — -t   + j 

x  /,'j  which  has  been  fhewn  in  the  foregoing  articles  to  be  always  fome- 
what greater  than,  but  very  nearly  equal  to,  the  true  value  of  an  annuity 
of  one  pound  a  year  that  is  paid  half-yearly,  during  the  life  of  a  perfon  of 

the 
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the  ace  of  Ar  years.  Now,  if  we  compute  the  different  values  of  this 
expreftion  according  to  the  twelve  different  rates  of  intereft  above- 
mentioned,  to  wit,  2  per  cent.  2  \  per  cent.  3  per  cent.  3^  percent. 
4  per  cent.  4  \  per  cent.  5  per  cent.  6  per  cent.  7  per  cent.  8  per  cent. 
9  per  cent,    and  10  per  cent,  thofe  values  will  be  as  follows. 

In  the  lii  ft  place,  when  the  intereft  of  money  is  2  per  cent,  we  fliall 
haver  =  1.02,  and  r\  =  </  1.02  =  1.009,950,  and  zr\  =  2.019,900, 
and  \r\  ~  4.039,800,    and    1  -f-  2  r\  -\-r    (=   1-^2.019,900  -f-1.02) 

£  £ 

=  4.039,900;    and  confequently    77/r    =  4,03    8oo    =    -2*75  £»    and- 

l+arf-J-r       £        4020,000       £  £ 

1 x  y  —    — = —  x  y  =    1.000,024  x    y.      Therefore, 

4rr  *  4.039,800        y  ■>     t        f 

when  the  intereft  of  money  is  2  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year,  for  the  life  of  a  perfon  of  the  age  of  N  years,  to 
he    paid   half-yearly,    is   fomewhat    lefs    than,    but  very    nearly   equal   to, 

r  ju  £ 

.?  175  &   T  ' -000,024  x  y. 


Secondly,  when  the  intereft  of  money  is  2  \  per  cent,  we  fliall  have 
r  =  1.025,  and  f-i  —  V  1.025  =  1.012,422,  and  zrk  =  2.024,844, 
and  4r-jf  =  4049,688,    and   1  -j-  2  r  \  -\-  r  (==  1 -{-2.024,844 -{- 1.025) 

£  £ 

=  4-049>s44;    and  confaquently    — 7  =  6s8    =    -24^9 L    and 

i-r*2rj-r-r        £  4.049,844    £  £ 

J7L *    ?   -   4.049,688    ^    =    I-coo'°i8  x    **      Therefore, 

when  the  intereft  of  money  is  2  ■§■  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year,  for  the  life  of  a  perfon  of  the  age  of  N  years,  to 
be  paid   half-yearly,    is  fomewhat  lefs   than,    but   very    nearly    equal    to, 

•2469 ;£   +  1.000,038  x  y. 


Thirdly,  when  the  intereft  of  money  is  3  per  cent,  we  ihall  have 
r  —  1'°3^  and  rj  =  v/i.oj  =  1.014,889,  and  ir\  =  2.029,778, 
and  \r\  ==  4.059,556,    and   \-\-zr\-\-r   (=  14-2.029,778-1-1.03) 

==  4-°59>77s3 
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£  £ 

=  4.059,778;    and  confequently  — ~r    ^  7^T776    "    •?4%£     and 

i  +  2ri  +  r        £  _  4-Q59>778         £_  j£  '        .       , 

— ! 1 x    y  =  —~ z    x  y  =  1.000,054  x   y.      Therefore, 

4r|  '         A-059,550        y  '-°*  ■      '  » 

when   the  intereft  of  money    is   3   per  cent,   the  value  of  an  annuity  of 

one  pound    a  year,  for  the  life  of  a  perfon  of  the   age  of  JV  years,  to 

be  paid  half-yearly,    is  fomewhat  lefs  than,    but    very   nearly   equal    to, 

r     r      ,  2 

•24b3/C     i    1.000,054  x   y 

Fourthly,  when  the  intereft  of  money  is  i\  per  cenr.  we  fhall  have 
r  =  1.635,  and  r\  =  V  1.035  =  1.017,349,  and  2c}  =  2.034,698, 
and  4*?|  =  4.069,396,    and    i-\-2r±-j-r    (=  i-j-2. 034,698  -[-1.035) 

1  1 

=  4.069,698;    and  confequently    j^|   =  T^g^s    =    .2457  £>     anc* 

i-}-2  ri-j-r       £         4.069,698         £  £ 

r- J —  x   y  =  ? 2    *    F  ~    1.000,074  x  y.       Therefore, 

4Hr  4.069,396         r  /t       r 

when  the  intereft  of  money  is  %\  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  JV  years,  to 
be  paid  half-yearly,    is  fomewhat  lefs  than,    but  very   nearly   equal    to, 

£ 

■2457  i  +  1*000,074  x    y. 


Fifthly,    when  the   intereft  of  money  is   4  per  cent,    we   fhall   have 

r  —  1.04,    and    r\   =  1/1.04   =  1.019,804,     and  %r\   =   2.039,608, 

and  4?-i  =  4.079,216,     and    i-\-ir\-\-r    (  =  1  -+-2. 039, 608  -j-  1.04) 

£  £ 

1  1 

=  4.079,608;    and  confequently    -^i    =    -^^Jq   =   -245 '  £»    and 

H-2ri-f-r         £         4.079,60s        £  £ 

: x   y  = ■>  x.  y  =    1.000,000  x    ^.       Therefore, 

47-i  ^  4.079,216         ^  >  y  •        r 

when  the  intereft  of  money  is  4  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  JV  years,  to 
be  paid  half-yearly,  is  fomewhat  lefs   than,    but   very   nearly   equal    to, 

•2451  £  -f-  1.000,096  x  y* 

Sixthly, 
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Sixthly,  when  the  intereft  of  money  is  4!  per  cent,  we  fhall  have 
r  =  1.045,  8nd  r2  —  v'I-045  =  1.022,252,  and  ir\  =  2.044,504, 
and  4r|  =  4.089,00b',    and   1 -{- 2 /--§•  + r    (=  1  -}-  2.044,504  -f-  1.045) 

£  £ 

=  4.089,5045    and  confequently    —^    -    4-0b>9>oo8    -   ■2445^.    a"d 

i-f-2r4-f-r        £  4.089,50;         £  £ 

• ; x    y  =  ——j- r  x    ^   =  1.000,121   x    y.       Therefore, 

4/^-  4. 009,  old 

when  the  intereft  of  money   is  4 \  per  cent,    the  value  of  an  annuity  of 

one  pound  a  year  for  the  life  of    a  peribn  of   the  age  of    N   years,    to 

be  paid  half-yearly,    is    ibmewhat    lefs    than,     but    very  nearly  equal    to, 

£ 

•24-15  £   "f- 1.000,121    X  'jr. 


Seventhly,  when  the  intereft  of  money  is  5  per  cent,  we  fhall  have 
r  ■=■  1.05,  and  r^  —  Vi.^5  =  1.024,695,  and  2r4  =  2.049,390, 
and  <\r^  =  4.098,780,     and   i-\-zr^-\-r    (==  1  -j-  2.049,390  -\-  1.05  ) 

£  £ 

=  4.099,3905    and  confequently    ^7    =   4t0gSj78o    =   .2439  ^    a"d 

i-j-2r^4-r         £  4^99,390        /  _  £ 

; x    ^   =    3 — 3-    x   ^  =   1.000,148  x  y.      Therefore, 

4/-4:  y  4.098,780  5  -r         ^  » 

when  the  intereft  of  money  js  5  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  JV  years,  to 
be  paid  half-yearly,    is  fomewhat  lefs   than,    but  very   nearly    equal    to, 

£ 

•'-439  £  -1-1.000,148  x  y. 


Eighthly,  when  the  intereft  of  money  is  6  per  cent,  we  fhall  have 
r  =  1.06,  and  r\  =  1/  106  =  1.029,563,  and  2  r\  —  2.059,126, 
and  4ri  =  4.118,252,     and  i~\-2r^-\-r    (=  1  -j-2. 059, 126-f- 1.06  ) 

£  £ 

=  4.119,126;    and  confequently   — -    =  4  Il8;252    =    -2428  £,    and 

i+irj-f-r         £  4.119,126      £  £         ■ 

^^t—    x    ^    =   —  g— ■  x  ^  =  1.000,212  x   p.      Therefore, 

Hhegt 
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when  the  interefl  of  money  is  6  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  N  years,  to 
be  paid   half-yearly,    is  fomewhat  lefs  than,    but   very  nearly   equal  to, 

£ 

.2428^  +  1.000,212  x   y. 


Ninthly,  when  the  interefl  of  money  is  7  per  cent,  we  fhall  have 
r  —  1.07,  and  r~  =  V  1.07  =  1.034,408,  and  2  r~  =  2.068,816, 
and  4^1    =    4.137,632,     and     i+2r|  +  r     (1+2.068,816+1.07) 

£  £ 

=  4.138,816;    and  confequently    —    =  6„7    =    .24.16  £t    and 

i+2ri+r        £         4.138,816        £  £ 

— ! ~—  x   v  — 2 —    x  V  ~    i.ot>o,2S6  x    y*       Therefore, 

when  the  interefl  of  money  is  7  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  N  years,  to 
be  paid  half-yearly,   is  fomewhat  lefs  than,    but  very    nearly   equal   to, 

£ 

.2416/  +  1.000,286  x  y 


Tenthly,  when  the  interefl  of  money  is  8  per  cent,  we  fhall  have 
r  =  1.08,  and  r-j.  =  Vx.oZ  =  1.039,230,  and  zr~  =  2.078,460, 
and  4^  =  4.156,920,    and  1  +  2^4. -f-r     (=  1  +  2.078,460  +  1.08) 

£  £ 

=  4.158,460;    and  confequently  —   =  4-,56j920   =    -2405 L    and 

i+2?-4+r       £        4-158,460        £  £ 

— ! '  -   x   v  =   ~? x    y    =  1.000,370  x   2^«      Therefore, 

4ri.  *   ^  4.156,920  "  ,J/ 

when  the  interefl  of  money  is  8  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of  N  years,  to 
be  paid  half-yearly,   is    fomewhat   lefs   than,     but  very  nearly  equal  to, 

•24°5  £  T"  1-000,370  x  /. 


Eleventhly, 
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Eleventhly,  when  the  intereft  of  money  is  9  per  cent,   we  {ball  ' 
r  —  1.09,    and   ri   =   1/1.09    —    *'044»Q3U     and    zr\  —  p.©&8,c     , 
and  4r|  =  4.176,124,     and   1  -[-  2;--}  +  r  .(  =  1  -j-  2.0S ':>',:  62  -f-  1.09  ) 

£  £ 

=  4.178,062;    and  confequently    — r    =    > =   .2204.  j\    ar.d 

x         /     4r£  4.176,124  ■>.>•*■*.•> 

i-f-2r,--f-r        £         4.178,062        /  £ 

•—, x   y  —  „.,,:.,,    x   ^  =  1.000,464  x    ^.       Therefore, 

a.  ?  ,.  4. 1  j  o,  1 24 

when  the  intereft  of  money  is  9  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  perlbn  of  the  age  of  N  years,  to 
be  paid   half-yearly,    is    fomewhat    lefs    than,     but    very  nearly  equal    to, 

f 
•2594/C  -p  1.000,164  x  y. 


And,  laftly,  when  the  intereft  of  money  is  10  per  cent,  we  fhali 
have  r  =  i.i,  and  ri  =  i/t.i  =  1.048,809,  and  zrl  =  2.097,618, 
and    4.r's  =   4.195,236,     and    i-j-2r'- -f-r    (=  1 -j- 2.097,618  4- 1.1  ) 

£  £ 

1  1 

=  4.197,6181    and  conlequently    —    =   ^^-^.^    =   >zi$z£*    and. 

z-j-zr^+r         £         4.i97,6iS        £_  \         £ 

—47I *-r  =  47^7,776  x  V  -  1.000,567  x  jr.      Therefore, 

when  the  intereft  of  money  is  10  per  cent,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  life  of  a  pcrfon  of  the  age  of  N  years,  to 
be  paid  half-yearly,    is   fomewhat  lefs    than,    but    very   nearly    equal    to, 

£ 
•2383 £  -[-1.000,567  x  /-. 


CCXVIII.      The  fubftance  of   the  conclufions    obtained    in    the   laft  The    conclu- 

article  may  be  exprefled  more  concifely  in  the  manner  following.  fions  obtained 

in  the  lalt  ar- 
r  title,  exprefs'd 

*•-  .  more   con- 

Let  V  denote,  as  before,  the  value  of  an  annuity  of  one  pound  a  year  rifely. 

for  the  life  of"  a  perfon  of  the  age  of  N  years,   to  be  paid  at  the  end 

£  ■ 

of  every  year;   and  let  ti  denote  the  value  of  the  fame  annuity  for  the 

K  k  fame 


25° 
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fame  life,  when  it  is  to  be  paid  at  the  end  of  every  half-year  by  pay- 
ments of  10  (hillings  each.     Then,  if  the  intereft  or  money   be 

£  £ 


2    per  cent.  H  will  be  (nearly)  =  .2475^  -+- 

£ 

If  2i  per  cent.  H  will  be  (nearly)  =  .2469^  -+- 
If  3    per  cent.  H  will  be  (nearly)  =  .2463  £  -f- 

£ 

If  3I  per  cent.  H  will  be  (nearly)  =  .2457^  H~ 
If  4    per  cent.  //  will  be  (nearly)  ==  .2451  £  -+- 

£ 

If  44  per  cent.  //  will  be  (nearly)  =  .2445^  ~+" 

£ 

If  5    per  cent.  H  will  be  (nearly)  =  .2439  ,£  ~^~ 

£ 

If  6    per  cent,  ti  will  be  (nearly)  =  .2428^  -f- 

£ 

If  7    per  cent.  H  will  be  (nearly)  =  .241 6£  -+- 


I 


If  8    per  cent.  //  will  be  (nearly)  =  .2405  £  -f- 

If  9    per  cent.  //  will  be  (nearly)  =  .2394/  -+- 

I 

And,  if  10   per  cent.  //  will  be  (nearly)  =  .2383^  rf- 


1.000,024  x  V -, 

£ 

1.000,038  x  V i 

£ 

1.000,054  X  V; 

£ 

1.000,074    X    V-r 

£ 

1.000,096  X  V ; 

£ 

1.000,121  x  V -9 

£ 

1.000,148  x  F-r 

£ 

1.000,212  x  V \ 

£ 

1.000,286  X  V; 

£ 

1.000,370  x  V-r 

£ 

1.000,464  X  V; 

1.000,567  x  V. 


Expreffions  of 

the  differences 
of  the  values 
of  an  annuity 
of  one  pound 
a  year,  when 
paid  yearly 
and  when  paid 
half-yearly, 
cccording  to 
the  afore faid, 
rates  of  in- 
tereft. 


CCXIX.  Therefore  the  values  of  H — V,  or  the  differences  of  the 
values  of  the  laid  yearly  and  half-yearly  annuities  of  one  pound  a  year 
for  the  life  of  a  peribn  of  the  age  of  N  years,  according  to  the  aforefaid 
different  rates  of  the  intereft  of  money,   will  be  as  follows. 

If    the    intereft   of    money    is 
2    per  cent.  Ld—I/  will  be  (nearly)  =  -2475^+  0.000,024  x  lf-3 

£    £  £ 

If  2-*-  per  cent.  // — V  will  be  (nearly)  =  .2469  £  -f-  0.000,038  x  V-y 

£    £  £ 

If  3    per  cent.  H— 'V  will  be  (nearly)  =  .2463  ,£  -+-  0.000,054  x  V% 

If 


LIFE-ANNUITIES.  251 

£    £    .  £ 

If  3I-  per  cent.  H — V  will  be  (nearly)  ==  .2457^  ~^~  0.000,074  x  /' ; 

If  4    per  cent.  II—,-  will  be  (nearly)  =  .2451  /  -f-  0.000,096  x  P'; 

£    £  £ 

If  44  per  cent.  // — V  will  be  (nearly)  =  .2445  £  ■+■  o.coo,i  21  x  V ■■, 

£    £  £ 

If  5    per  cent.  // — V  will  be  (nearly)  =  .2439^  "+"  0.000,148  x  Y\ 

£  £  £ 

If  6    per  cent.  // — V  will  be  (nearly)  =  .2428^  -+-  0.000,212  x  V '■, 

£    £  £ 

If  7    per  cent.  II— V  will  be  (nearly)  =  .2416^  -f-  0.000,286  x  V\ 

£    £  £ 

If  8    per  cent.  II—  V  will  be  (nearly)  =  .2405  ,£  -f-  0.000,370  x  V -% 

£     £  £ 

If  9    per  cent.  H—V  will  be  (nearly)  =  .2394^  -f-  0.000,464  x  V \ 

I    £  £ 

And,  if  10  per  cent.   II — V  will  be  (nearly)  =  -2383 £  -{-  0.000,567  x  V. 


£      £ 
CCXX.     The  fecond  terms  of  the  foregoing  values  of  H — f,   to  wit,  Of  the  fmall- 

£  £  £  ne^s  of  t'ie  *"e- 

0.000,024  X  V,    0.000,038  X  V^    0.000,054  X  V,  &c.    are  always  very  c°lld terms . of 

fmall  in   comparifon  of  the  firft   terms,  .2475^,    .24.69  £,    .2463^,    &c.  ^reHTiiJ 

as  will  be  evident  from  the  following  computation  of  their  magnitudes  comparifon  of 

£  their    firft 

when  they  are  greateft,  or  when  the  values  of  V  are  greateft.  terms. 


CCXXI.     When  the  interefl  of  money  is  2  per  cent,  it  appears  from  The    magm- 

£  tudes    of  the 

the  foregoing  tables,    (Table  XII,  page  221,)    that  V,    or  the  value  of  an  frid    fecond 

annuity  of  one  pound  a  year,  paid  at  the  end  of  every  year,   for  the  life  %rmrs       ea- 

of  a  perfon  of  the  age  of  N  years,  is  greateft  when  N  is  =  7,  or  the  greateft. 

annuitant  is  7  years  of  age :   and  then  the  faid  annuity  is  worth  28.153,865. 
Therefore   the   greateft  magnitude  of  .000,024  *  ^»    or    of  the  fecond 

£ 

term  of  the  txpreffion  .2475  ,£  -f-  0.000,024  X  V-,    (which,   at  this  rate 

Kk  2  of 
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£      £       .  £ 

of  intereft,    is  equal   to  H — F,)    is    =  0.000,024    X    28.153,865     — 

£ 

0.000,675-,    which  is  Ids  than   the   %66'h   part  of  .2475^,     or  the  firft 

term  of  the  laid  expreffion. 


When  the    intereft  of    money  is   i\  per  cent,    it  appears  from  the 

foregoing  tables  (Table  XIII,  page  222,)  that  fr ,   or    the   value  of  a  life- 
annuity  of  one  pound  a  year,  paid  yearly,   is   greateft  when  the  annuitant 

is  of  the  age  of  8  years,    and  that  it  is  then  =  25.242,492.     Therefore 

the  greateft  magnitude  of  0.000,038  X  V,   or  of  the  fecond  term  of  the 

£ 

expreffion  .2469^  -j~  .000,038  x  V,    (which,  at   this  rate  of  intereft,   is 

equal  to  H — V,)   is  =  0.000,038  x  25.242,492  =  0.000,959;    which 

£  1 

is  lefs  than  0.00 1,   or  "TT~  part  of  a  pound,    and  confequently  than   the 

246th  part  of  .2469  £,   or  of  the  firft  term  of  the  faid  expreffion. 


When  the  intereft  of  money  is  3  per  cent,   it  appears  from  Table  XIV, 

£  . 
page  223,    that  the  greateft  magnitude  of  V  is  at  the  age  of  9    years, 

L 

and  that   it    then   is  =   22.814,53.     Therefore  the  greateft  magnitude  of 

£ 
c.oo:,o54    X    /'",     or   of    the    fecond    term     of    the    expreffion    .2463  £ 

£  «  •       ,     £    £■ 

-}-  0.000,054  x  V*    (which,  at  this  rate  of  intereft,  is  equal  to  H — V, ) 

£  £  '. ,  ... 

is   =  0.000,054   x  22.814,53    =   0.001,221;    which   is   lefs    than    the 
201ft  part  of  2463  £,    or  of  the  firft  term  of  the  faid  expreffion. 


When  the  intereft  of  money  is  3!  per  cent,  it  appears  from  Table  XV, 

£. 

page   224,  that  the   greateft   magnitude  of  V  is  at  the  age  of  9  years, 

I 

and  that  it  is   then  =  20.770,473.      Therefore  the  greateft   magnitude 

of 
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of  0.000,074  x  V,    or  or    the  fecond  term   of    the   exprelTion    .2457^ 

£  £     £ 

-\-  0.000,074  X  V  (which,  at  this  rate  of  intereft,   is   equal    to  // — /',  ) 

£  £ 

is  =  0.000,074  x  20.770,473    =  0.001,537;     which    is   lefs    than   the 

t59th  Part  oi:  >2457j£>  or  °*'  the  firft  term  of  the  faid  exprelTion. 


When  the  intereft  of  money  is  4  percent,  it  appears  from  Table  XVI, 

£ 

page  225,    that  the  greateft  magnitude  of  V  is  at  the  age  of  9    years, 

£ 

and  that  it  is  then    =  19.021,902.      Therefore    the    greateft    magnitude 

£ 

of  0.000,096  x  V,    or  of   the  fecond    term    of   the   exprelTion    .2451  £ 

£  £■'■■£ 

-f-  0.000,096  X  V,    (which,  at  this  rate  of  intereft,  is  equal  to  H — V,) 

£  £ 

is  =  0.000,096    x   19.021,902    =    0.001,826;    which    is    lefs    than  the 
134th  part  of  .2451  £,    or  of  the  fiift  term  of  the  faid  exprelTion. 


"When  the  intereft  of  money  is  $\  per  cent,  it  appears  from  Table  XVII, 

£  . 

p.ige  226,    that  the  greateft   magnitude  of  y  is  at  the   age  of  9  years, 

£ 

and    that    it    is   then  —  17.51542.      Therefore    the    greateft    magnitude 

£ 

of  0.000,121    X  V,     or  of  the  fecond    term    of    the    exprelTion  .2445/ 

£  £     £ 

~\-  o. coo,  121  x  Vv  (which,  at  this  rate  of  intereft,  is  —  H — V,)  is 
=  0.0^.0,121  x  17.51542  —  0.002,129;  which  is  lefs  than  the  114th 
part  of  .2445  £,   or  of  the  firft  term  of  the  faid  exprelTion. 


When  the  intereft  of  money  is  5  per  cent,  it  appears  from  Table  XVIII, 

£  . 

page  227,   that  the  greateft  magnitude  of  y   is  at  the  age  of   10  years, 
and    that    it    is    then  =  16.212,55.      Therefore   the    greateft   magnitude 

£ 

of  0.000,148  x  V-)    or   of  the   fecond   term  of  the   expreflion  .2439^ 

£ 
-{-0.000,148  x  l\ 
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£  .v      £    £ 

-f-  0.000,148  X  V,  (which,  at  this  rate  of  intereft,  is  =  H — Vt)  is 
=  0.030,148  X  16.212,55  =  0.002,499;  wn'ch  >s  kfs  tnan  the  97th 
part  of  .2439/C,  or  °f  tne  &r&  term  °f  tne  kid  exprefllon. 

When  the  intereft  of  money  is  6  per  cent,   it  appears  from  Table  XIX, 

£  .  ' 

page  22S,    that  the  greateft  magnitude  of  V  is  at  the  age  of  10  years, 

£ 

and  that    it    is    then  =  14.078,91.      Therefore    the    greateft    magnitude 

L 

of  0.000,212  X  V,     or   of  the    fecond    term  of   the    exprefllon    .2428/ 

£  £    £ 

-j-o.000,212  X  V,    (which,  at  this    rate   of   intereft,    is  ■=  H — 1/\)    is 

£  £ 

=  0.000,212  X  14.07891  =  0.002,984-,  which  is  lefs  than  the  Si1* 
part  of  .2428^,  or  of  the  tirft  term  of  the  laid  exprefllon. 


When  the  intereft  of  money  is  7  per  cent,  it  appears  from  Table  XX, 

£ 
page  229,  that  the   greateft  magnitude    of  V  is  at  the  age  of  10   years, 

£ 
and  that  it  is  then    =    12.411,09.      Therefore    the    greateft   magnitude 

£ 
of  0.000, 2S6  X  Ft    or   of  the   fecond   term   of   the  exprefllon    .2416^ 

£      ,.  ,         .  '  £     £ 

•+•0.000,286  x  V,   (wnich,  at  this  rate  of  intereft,    is  =  H — V,)    is 

£  £ 

=  0.000,286  x   12.411,09  =  0.003,549;    which   is   lefs  than   the   6Sth 

part  of  .2416^,  or  of  the  firft  term  of  the  faid  exprefllon. 


When  the  intereft  of  money  is  8  per  cent,    it  appears  from  Table  XXI, 

£  . 
page  230,   that  the  greateft  magnitude  of   V  is  at  the  age  of  10  vears, 

£ 
and  that   it   is   then  =  11.079,47.      Therefore    the   greateft   magnitude 

£  £ 

of  0.000,370  X  V,    or    of   the    fecond   term   of  the  exprefllon  .2405 ,£ 

£  £     £ 

-j- 0.000,370  x  V,   (which,    at   this  rate   of  intereft,   is   =  H — /J    is 

£  £ 

s=  0.000,370  X   11-079,47  —  0.004,099;    which   is  lefs  than  the   58111 
part  of  .2405^,   or  of  the  firft  term  of  the  faid  exprefilon. 

When 
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When  the  intereft  of  money  is  9  per  cent,  it  appears  from  Table  XXII, 

£ 
page  231,  that  the   greateft   magnitude  of  P  is  at  the   age  of  10  years, 

and  that    it    is    then    =   9.996, 1 7.      Therefore    the    greateft   magnitude 

I 

of  0.000,464    X  I  ,    or   of  the  fecond  term    of    the   exprefllon   .2394/, 

£'.'*.  .         £     £ 

-{-0.000,464  x  ^>     (which,    at  this    rate  of  intereft,  is  =  II — p\)   is 

£  £ 

=  0.000,464  X  9.996,17  —  0.004,638;    which  is  lefs  than  the  5i"parc 
of  .2394X",    or  °f  tne  fi'ft  tei'm  °f  tne  &*d  exprefllon. 


And,  when   the   intereft  of  money  is    10  per  cent,    it  appears  from 

£ 

Table  XXIII,  page  232,    that  the  greateft  magnitude   of  /  is  at  the  age 

of  11    years,    and   that  it  is    then  =  9.101,99.      Therefore    the   greateft 

£ 

magnitude  of  0.000,567  X  V,   cr  of  the  fecond  term   of  the  exprefllon 

£  £    £ 

.2383^  +  0.00.5567  x  V-,    (which,  at  this  rate  of  intereft,  is  =  H — V,) 

£  £ 

is  —  0.003,567  x  9.101,99  =  0.005,160-,   which  is  lefs  than  the  46'11 
part  of  .2383  ,£,  or  of  the  firft  term  of  the  faid  exprefllon. 


CCXXII.      It  follows   from    the   foregoing  article    that   the   greateft  The    magni- 
poffible  magnitudes   of    the    feveral    expreffions    .2475  £    4"  0.000,024  tudes  of  the 

£  £  £  fions  mention- 

XV,     .2469^  -f-0.000,03S    X   V%     .2463^,   -f  O.COO,054   X   /',    .2457^  cdinArt2ig. 
r  iqf  \v\vtn.  they  are 

+  0.000,074  X  y,      .2451^  -j- 0.000,096  X  Vt     .2445^  +  O.OCO,l2l  Sreateftv 

£  ■  £  £ 

XV,    .2439 £   "{-0.000,148  X  Vy    .2428/ +  0.000,212  X  V,    ,2±i6£ 

£  £ 

+  0,000,286  x  V,     .2405^  +  o.oco,370  X  V,    .2394^  +0.000,464 

£  £ 

X  Vy    and  .2383^,  +0.000,567  x  Vt    (to  which  the  general  exprefllon 

£ 

1 
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f 

1  1  -}-2  rl  4-r        £ 

. _j ! — . — — . —   x  y  becomes  equal    when  r  is  eqm!  to   1.02, 

4'  2  4r"2 

1.025,  1.03,  1.  35,  1.04,  1.045,  *  °5»  I-0(5'  r07>  x-o8>  ^oj* 
and  1. 10,  or  when  the  imereft  of  money  is  2  per  cent.  2j  per  cent.  3 
per  cent.  3^  per  cent.  4  per  cent.  \\  per  cent.  5  per  cent.  6  per  cent. 
7  per  cent.    S  per  cent.   9  per  cent,    and  10  per  cent.)    are  as  follows. 

When    the    interefl:    of   money  is    2    per   cent,    the    greateft   pofliblc 

£ 

magnitude  of  the  exprefilon  .2475/;  -J-  0.000,024  X  V  is    (=  .2475^ 

+  0.000,675,0  =  .248,175^- 

When  the  interefl:   of  money  is    2%  per  cent,     the  greateft   pofiible 
magnitude  of  the  exprefilon   .2469^  +  0.000,038  X  V   is  (=  .2469^ 

-;-  0.000,959/;)  =  .247,859^. 

When  the  interefl;    of   money  is   3    per  cent,     the    greateft    pofiible 

£ 

magnitude   of  the  exprefilon  .2463^  -{-0.000,054  X  V  is  (=  .2463 £ 
-4-0.001,221)  =  »247>52I£- 

When  the  interefl  of  money  is   3^   per   cent,    the  greateft  pofllble 

magnitude  of  the   exprefilon  .2457^  +0.000,074  X  1/    is  (=  .2457^ 
-J-  0.001,537^)    =  .247>237^- 

When  the   interefl:  of    money    is  4  per   cent,    the  greateft   pofiible 

£>  . 

magnitude  of  the  exprefilon  .2451^  +0.000,096  x  V  is    (=  .2451^ 
+  0.001,826/;)  =  .246,926/;. 

When  the  interefl:  of  money  is   \\  Per    cent-    tne   grcateft   pofiible 

£ 
magnitude  of  the  exprefilon   .2445^  +  0.000,121  x  V  is    (=  .2445/; 

+  0.002,129/;)   =  .246,629  £. 

When 
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When  the  interefl  of  money  is    5   per    cent,     the    greateft    poffible 

£ 

magnitude  of  the  expreffion    .2439^  +  0.000,148  X  V  is    (=  .2439^ 
-f-  0002,499^)   =  . 246,399  £. 


When   the    interefl;  of    money    is  6  per   cent,     die   greateft   poffible 

£>  . 

magnitude  of  the  exprelTion  .2428^  -f-  0.000,212  X  If  is    (=  .2428^ 
-\-  0.002,984^)  =  .245,784^. 


When  the  interefl    of   money  is    7   per   cent,    the  greateft   poffible 

£ 

magnitude  of  the   expreffion   .2416^  -f"  0.000,286  X  V  is  (=  .2410^ 
4-0.003,549^)   =  .245,149^. 


When  the  interefl    of   money   is   8    per  cent,     the    greateft    poffible 

£ 

magnitude   of  the  expreffion  .2405^  -{-0.000,370  X  V  is  (=  .2405^ 
-j- 0.004,099  £)  =  .244,599  £. 


When   the  interefl    of   money   is   9   per  cent,     the    greateft   poffible 

I 

magnitude  of  the   expreffion   .2394^  -{-  0.000,464  X  V  is  (=  .2394^ 

-j-  0.004,638^)  =  .244,038^. 


And,  when  the  interefl  of  money  is  10  per  cent,   the  greateft  poffible 

£ 

magnitude  of  the  expreffion  .2383^  -f-  0.000,567  X  V  is    (—  .2383^ 

•f*  0.005,160^)  =  ,243,460.^. 


L  1  CCXXIII.  Thefc 


2j 8  the  Principles  of  the  Doctrine  of 

The   faid  CCXXIII.        Thefe     feveral     quantities,      .248,175  £,      .247,859  £, 

greateft  niag-  .247,521^,    .247,237/,    .246,926/,   .246,629/,    .246,399/,     .245,784/, 

XleSexprefe.  .245,H9  ^    .244,599  £>    .244,038/,     and    .243,460/,     or   (neglecling 
fions mention-  the    two   lad   figures,    as    inconfiderable,)     .2482/,     .2478  /,      .2475/, 

SeinAairit,2of7.2472^,       '^9  L      -^6  /,       .2464/,       .*4$*£       -*45l&       -2446/, 

them, lefs than  ,2440/,    and    .2434/,    (which  are   the  greateft   pofiible    magnitudes  of 

a  quarter  of  a  / 

year's  annuity.  f  ,_r_2ri_Ur  £ 

the  feveral  values  of  the  expreffion     — l     -4-    ~i X     y,     or 

£       £ 

jj y,  according  to  the  twelve  different  rates  of  intereft  above-men- 
tioned,) are  all  of  them  lefs  than  .2500/,  or  -^  of  a  pound,  or  a  quarter 
of  a  year's  annuity.  Therefore  the  greateft  pofiible  magnitude  of  the 
excefs  of  the  value  of  an  annuity  of  one  pound  a  year,  paid  half-yearly  by 
payments  of  10  fhiHings  each,  above  the  value  of  a  like  annuity  of  one 
pound  a  year,  paid  at  the  end  of  every  year,  when  the  intereft  of  money  is 
at  any  of  the  races  before-mentioned,  is  lefs  than  ^  part  of  a  pound,  or  a 
quarter  of  a  yearns  annuity. 


2 

The  fecond  CCXXiV.     Since  the  feveral  values  of   -—r,    or  of  the   firft  term  of 

terms    of    the  4    *■ 

faid    exprefli-  £ 

ons,  mention-  I  T   -4-  2  r\  -f-  r         £ 

ed  in  Art.  217,  the  expreffion    —7  -j~  ■ — rr x  y>     at  the  feveral  rates   of  in- 

aie  fo  fma'l  in  4'  -  4     2 

companion  of  tereil   before-mentioned,  have   been  fhewn,   in  Art.   217,  to  be  .2475/, 

tLet?eyemav  a,ld  -2469/:,  and  .24.63  £,  and  .2457^  and  .2451/,  and  .2445/, 
juftly  be  ne-  and  .2439/,  and  -2428/,  and  .2416/,  and  .2405/,  and  .2394/, 
gjefled.  an(j  .2383^;     and  (by  Art.  221)    the  greateft  pofiible  magnitudes  of  the 

1  ■4-  2T-  — f-  r        £ 
fecond  term, [ *   yy    of  the  fame  expreffion,  at  the  fame 

4 '""a 

rates  of  intereft,.  are  only  equal  to  0.000,675/,  and  0.000,959/,  and 
0.001,221/,  and  0.001,537/,  and  0.001,826/,  and  0.002,129/, 
and  0.002,490/,  and  0.002,984/,  and  0.003,549/,  and  0.004,099/", 
and  0.004,638/",  and  0.005,160/;  of  which  latter  quantities  the  laft 
and  greateft,  to  wit,  0.005,160/,  is  only  about  5  thoulandch  parts,  or 
one  two  hundredth  part,  of  a  pound,  or  one  two  hundredth  part  of  a 

year's 
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year's  annuity,   or  lefs  than  two  days  annuity  ;   we  may  fafely  neglect  the 

£ 
i-j-2rf-j-r         /  1  l-j~2ri-L.r 

fecond  term,  —g ■   x   yy   of  the  exprefTion    — ,  + -7 — ! — ■ 

£  /  V  ^f 

X   /^,    as    being   inconfukrable  in  comparifon   of  the   firft   term,    — ;■> 

f 

and  may  therefore  efteem  the  firft  term  — r   to  be  equal  to  the  whole 

£    £ 

exprefTion,  and  confequently  to  H — V,  or  to  the  difference  of  the  values 

of  an  annuity  of  one  pound  a  year  paid  yearly  and  paid  half-yearly.     And,  The  values  of 

£       £  the    (aid    ex- 

upon  this  fuppofition,   we  fhall  have  H — P,  preflbns,when 

1  *  their     fecond 

,,,,  ,       .  „      c  .  tenns  are  ne- 

When  the  intereft  or  money  is  2    per  cent.  =  »2475^;  gleded. 

And,  when  it  is  ^\  per  cent.  =  .2469 £ 

And,  when  it  is  3     per  cent.  =  .2463  £ 

And,  when  it  is  %\  per  cent.  =  .2457  £ 

And,  when  it  is  4     per  cent.  =  .2451  £ 

And,  when  it  is  4-I  per  cent.  =  .2445^ 

And,  when  it  is  5     per  cent.  =  .2439  £ 

And,  when  it  is  6     per  cent.  =  .2428^' 

And,  when  it  is  7     per  cent.  =  .241 6 ,£ 

And,  when  it  is  8     per  cent.  =  .2405  ,£ 

And,  when  it  is  9     per  cent.  =  .2394  £ 

And,  when  it  is  10  per  cent.  =  .2383  ,£, 


CCXXV.     And,  if  thefe  lait-mentioned  quantities,  .2475^,  .2469  £,  Agreement  of 
.2463  £,  &c.    (which,  it  is  evident,  differ  very  little    from   each   other,)  thefe    values 
be  conlidered  as  equal   to  each  other,   and  alio  as  equal  to  .2§£,    (from  wlthMr.Tho- 
which  they  differ  by  only  about  the  100th  part  of  a  pound,  or  about  four  determinPf°n'4 

days  annuity,)  we  fhall  then  have  H — Vt  or  the  difference  of  the  values 
of  an  annuity  of  one  pound  a  year,  paid  half-yearly,  and  paid  yearly, 
in  all  the  different  rates  of  intereft  above-mentioned,  equal  to  .15  £,  or  -^ 
part  of  a  pound,  or  a  quarter  of  a  year's  annuity;  agreeably  to  Mr. 
Thomas  Simpfon's  determination  above-mentioned. 

L  1  2  CCXXVL  When 
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Of  the   value    of  a   life-annuity   that  is  paid   at  the   end  of   every 

quarter  of  a  year. 

CCXXVI.  When  the  annuity  is  to  be  paid  at  the  end  of  every 
quarter  of  a  year,  it  will  be  worth  fomewhat  more  than  when  it  is  to 
be  paid  at  the  end  of  every  half-year;  and  Mr.  Simpfon  fays  that  it  will' 
be  worth  an  eighth  part  of  a  year's  annuity  more  than  in  the  other  cafe, 
or  4  of  a  year's  annuity  more  than  when  it  is  to  be  paid  at  the  end 
of  every  year.  And  this,  I  think,  feems  very  prob.<ble.  But  after  the 
foregoing  very  tedious  inveftigation  of  the  difference  of  the  values  of 
a  yearly  and  a  half-yearly  annuity,  (which  yet  I  knew  not  how  to 
make  fhorter  or  ealier,)  I  fhall  not  trouble  either  myfeif  or  my  reader 
with  any  attempt  to  determine  it  exactly.  Indeed  I  thought  the  difference 
of  the  values  of  a  yearly  and  a  half-yearly  annuity  hardly  worth  attending 
to,  and  fhould  not  therefore  have  gone  into  the  foregoing  inveftigation  of 
it,  (efpecially  .  when  1  found  into  what  length  it  led  me)  if  I  had  not 
obferved  that  fcveral  other  writers  upon  this  fubject,  and  particularly 
Mr.  De  Moivre,  Mr.  Simpfon,  and  Dr.  Price,  have  thought  fit  to 
mention  it  as  an  object  of  fome  importance.  But,  having  now  found 
that  the  faid  difference  is  worth  only  about  .24^,  or  lefs  than  a  quarter 
of   a   year's    annuity,     we   may    be  the    better  latisried   that    the   further 

addition  that  ought  to  be  made  to  F,  or  to  the  value  of  the  annuity,. 
when  paid  yearly,  in  order  to  make  it  equal  to.  the  value  of  the  lame 
annuity  paid  quarterly,  can  be  but  a  very  trifling  quantity.  And  there- 
fore we  may  fafely  decline  any  further  confideration  of  it. 

[End   of   the   confideration   of   the   patyes  of  life- annuities   paid  half-yearly 

and.  fcid  quarterly.] 


Ol  the  limit  of         CCXXVII.     Ncverthelefs,    as  it  is  evident  that  the  advantage  arifing 

the incieafe  of  from  a   given   fum   of  money   put  out   at  compound    intereft   continually 

a  fum  of  mo-  jncreajcS  in  jome   degree   when    the  term   for  which  the  money  is  lent  is 

"poar.diateisft"  diminilhed,    it  will,  I   doubt  not,   be   entertaining   to   the   reader  to  fee   a 

determination  of  the  limit  of  this   increafe,   or  the  fum  to  which  the  given 

fum  of  money    may,     (.by    increafing   the   number,    and    diminifhing   the 

lengths,  of  the  terms  for  which  the  money  is  lent,)    be   made  to  approach 

as  near  as  we  pleaie,  in   the  fpace  of  a  year,  or  in  any  other  given  time, 

but. which  it  can  never  exceed,    or   even   abtolutely   become  equal  to,   into 

whatever   number  of  parts  the  year  be  divided.     Now   this   limit   may  be 

determined   without    much   difficulty    by    the   folution    of    the   following 

Problem. 

A  Problem 
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A  "Problem  in  the  Doflrinc  of  Compound  Intereji; 

CCXXVIII.     Let  a  be  any  given  fum  of  money,  and'  b  its  intereff 

for  one  year.  Let  m  be  any  whole  number  whatfoever;  and  let  it  be 
luppofed  that  the  money  a  is  lent  out  for  the  wth  part  of  a  year  at  an 
intereft  that  bears  the  fame  proportion  to  the  intereft  b,  (which  would  be 
due  for  a  whole  year,)  as  the  term  for  which  it  is  lent,  to  wit,  the  m'h 
part  of  a  year,  bears  to  a  whole  year;  and  that,  when  the  intereft  and 
principal  are  both  repaid  at  the  end  of  the  mth  part  of  a  year,  they  are 
added  together  and  immediately  lent  out  again  at  the  fame  rate  of  intereft 
for  another  ?»th  part  of  a  year;  and  fo  on  continually,  at  the  end  of  every 
mxh  pact  of  a  year,  till  the  whole  year  is  exhaufted.  It  is  required  to  find 
the  fum  to  which  the  original  fum  a  will  have  increafed,  by  thefe  repeated' 
loans  of  principal  and  interelt,  at  the  end  of  the  whole  year. 


SOLUTION. 

Since  b  is  the  intereft  of  the  fum  a  for  a  whole  year,  it  is  evident  that* 

h 

—  will   be  the  intereft  of  the  fame  fum   a  for  the  m'h   part  ot  a  year. 

Therefore  the  fum  to  be  lent  at  the  end  of  the  firft,  and  the  beginning  of 

a-\-b 
the  fecond,  mth  part  of  a  year  will  be  — .      This  fum  is  to  be  lent  for 

the  m'h  part  of  a  year,  as  the  fum  a  was   at  fi.ft;    and  it  is  to  be  lent  at 

a\b 

the  fame  intereft.     Therefore  the  iaid  fum  —   together  with  its  intereft 

for  the  mth  part  of  a  year  will  bear  the  fame  proportion  to  the  faid  fum 

a  -\-  b  a  ~\~  b 

-   alone  as  the  faid  fum  -    (which  is  equal  to  the  origin  1  fum  a 

together  with  its  intereft  for  the  m'b  part  of  a  year,)   bears  to  the  original 

a  ~j~b 
fum  a.     Therefore   the  faid  fum  -j      together  with    its   intereft   tor 

a  ~T.br 
the  wlh  part  of  a  year,  is  equal  to  *»l  •     or  the   quantity  to  which 

a 
the  original  fum  a  will  have  increafed   by  thefe  bans  at  the  end  of  the 

iter  .,] 
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In  the  fame  manner  it 


a  -r-  b 
l'econd  mfh  part  of  a-  year  will  be  m 


may  be  fhewn  that  the  quantity  to  which  the  original  fum  a  will 
have  increafed  in  the  next,  or  third,  mth  part  of  the  year  will  be  = 
a  +  b 

•      and  the  quantity  to  which    it 


a-\-b 
m 


m       or 


a 


a  -j-  b 

ill 

aa 


a  ~t  b  s 
.  m\       X 


will   have    increafed    in    the    fourth  ;»,h    part    of    the    year   will    be   = 

£     and  confequently  that  the  quan- 


a  -j-  b 


I1,     or 


a  -\-  b 
m 


aa 


tity  to  which  it   will   have  increafed  in   the  laft  mKh   parf  of   the   year, 

a  -f-  b\"i 
or  in  the  courfeof  the  whole  year,  will  be  =  Trr   ,     QEI. 

a'"—1 


Examples  of  the  foregoing  Solution. 
Cafe  of  inte:        CCXXIX.     COROLL.  1.    Let  m  be  =  2;  or  let  the  fum  a  be 

£jfPyeareV£ry  *ent  f°r  0nly  half  a  year'  and  then  Paid  '"  w'th  tne  intereft  due  uPO"  it, 
and  immediately  lent  out  again,   together  with  the  intereft,  at  the  fame 


rate  of  intereft,  for  the  other  half-year.      Then  will 


a  •+■  b 


02 


be  = 


a-jr  t 
2 


a  -f-  b 


aa 


-\-  zav.b-\-bb  a-\-b~\-bb 

24  $a  •      There - 


a  1—  >  ^  * 

fore  by  lending  the  fum  a  in  this  manner  for  two  fucceffive  half-years, 
inftead  of  lending  it  at  once  for  a  whole  year,  the  faid  fum  will,   at  the 

a  ~p  b  -j-  bb  . 

end  of  the  year,  be  increafed  to  — j    inftead  of  being  increafed 

only  to  ei  -j-  b. 


Thus, 


L  I  F  E  -  A  N  N  U  I  T  I  E  S.  263 

Thus,  for  example,    if   we  fuppofe   the  fum  a  to  be   £100,    and  b, 

£ 
the  intereft  of  it  for  a  year,  to  be   5  pounds,  we  fhall  have  bb  —  25, 
C  L  £  s  S 

bb     f  i=,  25  1  20  5  \  s    D 

4a     \       4x100  4x4x25  16  16  4'  '   3* 

Therefore,  if  a  man  were  to  lend  a  hundred  pounds  at  the  intereft  of 
5  per  cent,  per  annum,  for  two  fucceffive  half-years,  fo  that  the  principal 
together  with  its  intereft  for  the  firft  half-year,  mould  be  made  a  new 
principal  and  lent  out  at  the  fame  intereft  for  the  fecond  half-year,  he 
would  thereby  increafe  it  in  the  courie  of  the  whole  year  to  only  u.  %d. 
more  than  it  would  have  been  increafed  to  in  the  lame  time  by  lending  it 
at  once  for  a  whole  year  at  the  fame  intereft. 


CCXXX.     CO  ROLL.  2.      If  m  is  =  4,    we   fhall  have    a  +  I 

m 


Cafe  of  inte- 
rest paid  every 


c  -i-i,  4     /a*-h4a3b  Saabb     ,     Aaxb*      ,      £+\  quarter  of  a 

=      r{\    (        —  +-!ir+       e^lje)  =  «♦+«•**»■ 

$aabb  ab%  b* 

~i n —    ~\ 7-    -j~  — 7>     and  a*— 1    =   a\— >    =    a*;     and  confe- 

'        0  '      10       J    256 


a 
quentty 


4 — '    4-  ~r~   4-        c    3         Therefore, 
8  a        *     16  cut     I     256  <23. 


<2»— 1 


if  the  fum  a  be   lent  out  for  only  a  quarter  cf  a  year,  or  three  months, 

at  the  intereft  of  b  per  annum,  or  -  for  the  faid  three  months,  and  it   be 

4 
then  paid  in  with  the  intereft  due  upon  it;     and  then  the  laid  principal 

and  intereft  be  added  together,  fo  as  to  make  a  new  principal,  and  the 
faid  new  principal  be  lent  out  again  immediately,  at  the  fame  rate  of 
intereft  as  before,  for  three  months  more  ;  and  fo  on  for  the  two  remain- 
ing quarters  of  the  year ;  the  quantity  to  which  the  original  fum  a  will 
have   increafed  at  the  end  of  the  year  by  means  of  thele  four  fucceffive 

a-\-b-\-ibb  b1  j  + 

loans,  will  be  —    -j,  —    4.  _— --,     which  is  greater  than 

a-j-b,   (or  the  quantity  to  which  the  faid  fum  a  would  have   increafed   in 
the  fame  time  by  means  of  a  fingle  loan  at  the  fame  intereft  for  the  whole 

%bb      ,      b2               b  + 
year,)    by   -77—    H -4 7 — r, 

K 
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3bb 


3x25 


$od  f       3x25 

If  a  is  ioo  pounds,  and  b  is  5  pounds,  we  ilia.ll  have  -g—  \—   g  x  x  J3 

S  £ 

60  720  ^         \  S  D 


I  £  s 

3x1  3  x  1  3x21 

'  8x4         32  32 

—    (~       I25        _ 

l6<?tf        V  16  X   10,000 


I 

25 


5 


1 


1 

1280 


(= 


D 

3A2. 

12S0 

£ 

625 


24 
128 


l6  X  2  00^1 

D 


-  -M    = 

16/ 


256  x  1000,000 


l6x  400 

Z) 

O.1875  ; 

£ 

-  25 

256x200,000         250x40,000 

D  D  D 

240  24  3 


ib  x  80 


and 


'25 


256^ 
5 


2  36  x  1600 

=  0.000^581. 


2  5  6  X  1 60  0 


256  x  1 60 

$bb      ,      bz  b  + 

Therefore   -rr-    -J 7 —    +  — 7— , 

1    ibaa      '    256^ 


256  x  8000 
D 

=    — ) 

5120/ 

will  be  =    1,   10.5 


256  x  20 


a 

D  D  S     D  S     D 

-J-0.1S750  -}-  0.000,58  =  1,  10.  68808,  or  lefs  than  1,  io|;  that  is, 
the  excefs  of  the  increafe  of  the  original  fum  of  a  hundred  pounds  in 
the  fpace  of  a  year  by  means  of  thefe  four  4uarterly  loans  above  the 
increafe  of  it  in  the  fame  time  by  means  of  a  fingle  loan  of  it  for  the 

5     D 
whole   year  at  the   intereft  of  5    pounds,    is  a  little    more   than   1,   io-|, 

S     D 
but  lefs  than  1.   io4. 


Cafe  of  inte-         CCXXXI.     COROLL.    3.      If  m  is  =  12,     or  the  fum  a  is  lent 

reit  paid  every  out  for  only  the    12th   part  of  a   year,  or  a  calendar  month,    and  then  is 

month.  pj,;^  ;n>    an(j   lne   principal  and   intereft   added   together  fo   as  to  form  a 

new  principal,   and   the  faid    new   principal    lent  out    again   immediately 

for  another  calendar  month  at   the  fame  intrreft  as  before  ;    and  the  like 

loans  of  .the  principal    with    its    monthly  intereft,    be    repeated    for   the 


a  *~  I  ~  h 
remaining  ten  months  of  the  year,    we  fhall  have    '     '  — 


__  a  -\-f 
\  1 


apd    a"'—  1    =    a",       and     confequently 


m 


a  -f  b_ 
12 


a'" 


Now 
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Now,  by  Sir  If.tac  Newton's  binomial  theorem,    '     --J        is    (—  a'1   -f- 

1 2  [  V 

12  b      ,    12  ..    12 — r        rt12— zx  Z>Z>         12       12  —  r       12  —  2 

fli2— 1 U         X   X  ■   --  —  X X 

1  12      J       I  2  12X12       *       I  2 


4>*  b 


•  i 


X  <?«z    J  x _L  gpe,    continued  to  the  term 

12x12x1?      ' 


3 

12X12X12         '  12 

I2«"*    .  ,11       ^'"W      ,  _  11       .10   ,      a9  P 

■ f-12    X— X  +  12.X—  X—   X ^&c. 

12  '  2         12x12     '  2         3  12x12x12     ' 


contin 


ued  to  the  term  =tt-:      =   a  '  -  -+•  a*  'b  T"  4- 

12I      1  '  24 


12I     '  '  24  '       432 


4~&c.    continued  to  the  term  =^-7  ,       Therefore  I2 


12I 


is 


1 1  ££         55  ^s         t  •  ^ 

«  ~r~  b  ~\ ^ "t"  &c-    continued  to   the   term 


■  £ 


24«  432<^      '  ii\***tx* 

Therefore  the  fum  a  will,  in  the  courfe  of  the  whole  year,  have  increafed, 

by  means  of  thtfe  twelve  repeated   monthly  loans,    to     a  -j-  b  -f- 

55b%  b11 

H -f-  &c.    continued  to  the  term  — tl — —  ;    the  excefs  of  which 

432.  aa  •  12  j      a      ' 

above  a  -\-  by  (or  above  the  quantity  to  which  it  would  have  increafed  in  the 

11  bb         5$b3 

fame  time  by  a  finale  loan  for  the  interefl  b,)  is  -4 ■ 4-  Sec 

1  °  24*  432  aa     •         * 

b'z  .   . 

continued  to  the  term  — -,  z — 77  :     in   which   feries   all   the    terms   after 

J2l       a 

4$2aa 

nbb        ,    55  b1 
and 


are  omitted  on  account  of  their  extreme  fmallnefs  in  comparifon  of 


24  a  432rf<3 

Mm  t.    •  •_  3jj 
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P       .11  £ 

If  a   is  100,    and   b   is    5,     we   fhall  have    bb   =    25,    and 


Jo  to  71*  £a 

>_  11x25  11x25  iixi  11 

:"""  24X 100        24x4x25      '  24x4        96 


D 

==   27.5)  = 

55x25x5 


5    D 


5    D 


-j   5*  3 


,    or  2,  3  |;    and 


55^ 
43200 

55 


(= 


I  T  X  240 

£ 

55  x  125 

432  X  ICO  X  IOO 

I 

1  I 


240 
D 
2640 

"96" 


432x4x4x5 


432  x  4  x  4 


432x4x25x5x20  432x4x20 

£  £  D  D 

II  II  l  I  X  24O  2640  N  D 

'-  6gi~2  '-    ~6^7T    =  Solli        -S8'  or  lefs  than  one  half- 

S      D  D 


432  x  16 
penny.     Therefore 


69 1 2  69 1 »  09 

1 1 ££       .    55 £3 


t 


will  be  equal  to     2,3.5-4-0.  3$, 


l\a        '    432  aa 
S     D  S    D 

Or  2,  3.88,  or  lefs  than  2,  4.  So  that  the  excefs  of  the  interefl:  of 
100  pounds  for  a  year,  arifing  from  thefe  12  monthly  loans,  at  this  rate 
of  interefl,  above  5  pounds,  or  'the  intereit  of  the  lame  fum  of  money 
for  the  fame  time,  arifing  from  a  fingle  loan  of  it  for  the  whole  year,  is 

S    D  S    D 

only  2,  3.88,    or  lefs  than  2,  4. 


Cafe  cf  inte-         CCXXXII.     COROLL.  4.       If   m  is  =  52,    or  the  fum  a  is  lenr 
reft  paid  every  out  for  only  the  52d    part  of  a  year,  or   for   one  week,  and  then  paid  in, 
and,    with    its   interefl:,     immediately    lent   out    again   for   another    week, 
and   fo  on    for   every  week    throughout  the  whole   year,    we  fhall  have 


a+b 

m 

a  i-  b  1 

m 

52! 

a 

T* 

5    2 

6= 

5  2 

■ 
• 

a  -\-_b 
and  <j«-i    =   fi",     and  confequently  ~~m 


a'"—1 


Now,    by    Sir    Ifaac     Newton's     binomial     theorem, 


e-\-b 
V   ^2 


a 

i  1 


is  (  =  a'1 


£2  £  £2        £2  — 

2-   X  «"   X  —  +     -  X~ 

1  52  1  2 


a50xbb 


52x52 
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•4-  «   X   5 *  ^ X &c.     ss    «  » *     +    *  •  •  b 

1       I  2  3  52x52x52  ■ 

,     Kta'°bb     ,     51    ,     50         ai0  b3  ,  ,    c,ia%abb  / 

4-  2 -i-  3-  X  2-    X U&c.   -a"1  -\-a"b  +  - 

'10  +  '2  3  52x52     '  104 

4-  — 5 4-&C.)    »**' -r-<zs'£  4- h1-^" 

r  52x52  ~  J  l  ^  I04  l  2704 

4-  &c.     Therefore  '\       «  ='  «  4-' j  4-  il^  4-  *^£L  4.  &c. 

2_ — ,  '  '     104^     '    270400 

«  s  ' 

Therefore   the  £um  a  will,    in   the    courfe   of   the  whole  year,    have    in- 

creafed,  by  means  of  thefe  52  repeated  weekly  loans,  to    a  -}-  b  -\~ 

425^ 
4" 4"  &c>    which  exceeds  a~\-  b    (or  the  quantity  to  which  the 

faid  fum  a  would   have   increafed    in  the  fame  time  by  a  fingle  loan  for 


,-3 


5 1  bb  425  b- 

the  intereft  b,)    by  the  difference    : 4 4"  &c-     hi    which 

'  104  a       *    270400      ' 

425  b* 
difference  all  the  terms  after  the  fecond  term,    --        •  ->    are  omitted  or. 

•!»     /    —'4     '»«* 

5*  bb  42c,  b* 

account  of  their  extreme  fmallnefs  in  compariibn  of  ■   and  — . 

r  1040  2704*20 

£  £  £ 

Let  a  be  =  ioo,  as  before,    and  b  =  5.      Then  will  bb  be  =  25, 

£  £  £  i> 

,  5lhb      .„  ,      /       5l*25  5l*z5  5Ixi         51x240 

and  will  be     =    =  =   = ■ 

104*2  \       104x100         104x4x25         104x4        104x4 

D      .  D  D 

51x60         51x15  7^6\  D  s    D  42r,b} 

=  "ToT"  =  "~^~  "  ~^>  =   29'46'  or  2'  5-45;    and  270^ 

€  £  i 

...  ,     ^425x5x5x5     =  425x5x5x5 _   425 x  1 

W1      e\    2704x100x100      2704x5x5x4x5x20"   2704x4x20 
£  £  D  d 

425  X  1 ~  85X  1 85  X  240  S5  x6o 

2704X4X4X5  2704X4X4  2704X4X4        2704X4 

M  m  2  =  81*±1 

2704 
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D  D 

85x15  __   i275\    __  D  ,        ,         fcl       5*M  425  b* 

te ■  =  J    =  0.47;      and  conlequently     ■     -j-  — — 

2704    2704/      ^'  '         m    ;   104 rt   '  2704^ 

5  D  D  S    D  S  D 

will  be  =  2,  5.46  -f-  o.  47  =  2,  5.95,  or  kfs  than  2,  6.  Confequentfy 
the  excefs  of  the  compound  intereft  of  100  pounds  for  a  year  arifing 
from  thefe  52  weekly  loans  of  it,  at  this  rate  of  intereft,  above  5  pounds, 
or  the  fimple  intereft  of  the  fame  fum  of  money  for  the  fame  time, 
or  the  intereft  arifing  from  a  fingle  loan  of  it  for  the  whole  year,  is  only 
S.   D  S     D 

2j  5-9Zi   or  lefs  than  2,  6. 


Recapitulation         CCXXXIII.     Thus    it   appears  that,  when   the   intereft  of  money   is 

oftheconclu-  ,rl  r         r    ',  j     •    ■         n        j* 

fions  obtained  5  Per  cent-  Per  annum»  the  excefs  or  the  compound  mterelt  or  ioo 
in  the  four  pounds  for  a  year,  arifing  from  two  fucceffive  half-yearly  loans  of  it  at 
preceedingar-  &    D 

ticks.  that  intereft,  above  the  fimple  intereft  of  it,  is  only  i,  3;    and  the  excels 

of  the   compound  intereft  above    the   fimple  intereft   when  the   loans   of 

S     D 
it  are  made  for  a  quarter  of  a  year  at  a  time,    is  about  r,   10^  ;   and, 

S   D 
when   the  laid  loans  are  made  for  a  month  at  a  time,  it  is  2,  3-jr  ;    and, 

S  D 
when  they  are  made  for  only  a  week  at  a  time,  it  is  about  2,  6.  So 
that, very  little  advantage  ariies  to  the  lender  of  a  fum  of  money  by  lend- 
ing it  for  terms  lefs  than  a  year,  or  by  receiving  the  intereft  of  it  at  the 
end  of  every  half-year,  or  quarter  of  year,_or  month,  or  week,  inftead  of 
lending  it  for  a  whole,  year  at  once,  or  receiving  his  intereft  only  at  the 
end  of  the  year. 


Cafe  of  inrc-  CCXXXIV.  COROLL.  5.  The  limit  of  the  magnitude  to  which 
end  of  every  tne  ^um  a  w''"  increafe  in  the  courfe  or  a  year  by  iuppoling  the  terms 
minute,  or  fe-  for  which  it  is  lent  to  be  continually  diminifhed,  and  the  number  of  them 
cond,  of  time,  to  be  increafed  in  the  feme  proportion,  may  be  found  by  fuppofing  the 
°r  rdt]}"' .oi  number  m  (which  denotes  the  number  of  thofe  terms  contained  in  the 
?y  (mill  pOT"  whole  year,)  to  become  infinite, 
tion  of  time.j 

m  —  1     m  —  2     m  —  3 
Now,  when  m  is  infinite,  the  feveral  fractions  — - — ,    j -, 

m  —  4     m  —  5  m      m      m      m 

1 — : — »    — 7 — t  &c.   will  become  equal  to   -— >  ~>  ~~Tt  ~r>    &c.    be- 
5  °  *        3       4       5 

caufe 


LIFE-ANNUITIES.  269 

caufe  the  fubtratted   numbers   1,  2,  3,  4,  5,  &c.    in   the  feveral   nume- 
rators of  thole  fractions  will   be    infinitely   fmaller    than    the    number  m> 

from  which  they  are  fubtra&ed.     Therefore        '         ,   (which,  by  Sir  Ilaac 

m 

m  b  m- 

Newton's  binomial  theorem,  is  in  all  cafes  =  a>»    4-  — ■ ■    a>»—  1  — -    -f-  -7- 

m  —  1  bb  m         m  —  1    w  m  —  2    ^  b 3 

X    >     X  a"'— 2   X  —    -A X    ■    X   X  a'"— 3  X  — 

2  mm     '      1  2  3  w» 


j X X  - X    — ^    X  a™~\  X    —.     4 X 

'      1  2  3  4  ;»+li  2 

z»  — .2         ?;/  —  ?         m  —  4  %  >  v    £ s        ,    „  .        ,  , 

X   X X X  am— 5  X  -7    4-  &c.    continued  to  the 

345  m>      » 

«  i5         ;«         ?« 

»;4-ith  term,)  will  in  this  cafe  be  = ' am  4-  —  x  «»»— 1  x  -   4-  —   X  —  X 

T  "  I       I  ;«       l     I  2 

££  ;»         m         m    ,  Z>3  ;;z         «?         k;    v,  «? 

fl*-2  X ^  —  X  —  X  —  X  am-i  X—    A X-^X  —  X  — 

mm     '123  ?7/3      '      1  2         3  4 

b*      ,     m  m         m        m        m  b%       ,    „ 

X    <**-4  X  — T .  H X    —  X-       X  —  X—  X  a«— s  X  — ■     4-  &c. 

m*      '      1  2345  m>       ' 

,     am—T-bb            am—l>b%  a»>  —  4b* 

ad  infinitum    =  «'«  ^-'Z'*-1  £     T       t  2  -j — ^-     ■+•   TX^T 


_l.  gjc.     ^  infinitum;    and    confequently  wz 

1.2,2.4./;.      ' 


m 

will  in 


^—1 

1       bb  x  b*  ,  £* 

this    cafe     be     =     a    4-   ^   "T"   1       "r"    T~i 9 

'  '     i.2.«         '       112.3.44        '      1.2.3.4. fl3 

-1- 1     +   &c.    rti    infinitum.        Therefore   the   limit  of    the 

r  1.2.3.4.5.  a*     T  ■> 

quantity  to  which  the  original  fum  a  may  be  made  to  increafe  in  the 
fpace  of  a  year  by  continually  diminifhing  the  magnitude,  and  increafing 
the    number,  of  the  parts   into  which  the  year  is  divided,    or  the  periods 

bb 
for  which  the   money   is  to  be  lent,    is  the  faid  fenes   a  -j-  b  -\ — 

£3  b*  ,         b> 

4-  '     + '%      nT 1    4~    &c.    ad  infinitum,    or 

■'    1.2.3.  aa      '    1. 2. 3.4.^  *      1.2.3.4.5.  a*      *  ■* 

^  £3  £+  35 

4  +  Hr  ~T"  « + r  4" T  ~\~  &c.   rt</  infinitum  j 

1  2<?     '   2.3.  d«     '   2-3.4.rt3     '  2.3,4.5. a*     l  J 

and 
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and  the  excefs  of  the  faid  limit  above  a  -}-/',  or  tu.e  quantity  to  which 
the  laid  fum  a  would  have  increaied  in  the  lame  time  by  a  fingle 
loan    of   it    at   the   uuereft    b    for    the    whole     year,     is     =    the    feries 

bb  b%  b*  bz 

—  +  -J- r  "i T  ~T~  &c>  a&  Infinitum.     QEI. 

%a     '    2.3. aa     '    2.3.4. #3     '    z.^.^.^a*     '  ^- 

£  £ 

Now  let  rt    (as  before)    be   =   100,    and    b    be    —    5.       1  hen    will 

S 
bb  /  __b  y.  b  £5  j£      1  1  £       1  100 

2<Z  V~         2tf        "    5  x  2X10J  ^  x  2  20        "    5  x  ^o  40 


5    *>  Z><  ...   .        /       bb  b  bb 

•\  — 


1 2  OO  \  ^  o      yy  /,  f  bb 

= f  J    =  20  =  2,6*    and     r~ will  be     I  =  — 

„0    '  3  2.?.tftf  V  2fl 


40   '  °  '    .  z.^.aa  \       2a         2>a  2& 

D 
1  bb  1  #    %       1   \  1  b* 

X    ■ =         x    r-    —   20  x    ?~  J    =     --5    and  — ■ will  be 

3x20  2a         60         *  60 '  2'  2.3.4.  a1 

D  D 

/        b''              b           b%                1              £J             1           1          1    \          1 
/  _  _____  x  -—   _____    y  —    ^   _—  x J   — • 

\—  2.3. fl«      4«    "2.3.^      4x20    -2.3.<3«       80  ~     2       80 '  ~    160' 

£5  .„  ,       /  b*  b  b*  1 

.and    ■ 1    will  be    I  =  -    x    —     =    — -    x ■ 

2.3.4.5.  «*  \      2.3.4.0'  5a  2.3.4. «+         5x20 


x   - —     =    — r   x 

5' 
D  D 


~  TJ^  X   133  =  Too   x   icfe)    =  T6oT3;     and  confidently  the 

bb      ,      b1  b*  b* 

feries    —    4-  r~~Z    *T  TT; T     T* :     ~f"   &c-     will    be 

%a     '    2.3.(10,      '     2.3.4. «'       »     2.3.4.5. «+       ' 

D  D  D 

,  D  1  1  1  D  D 

(  =    30     "T*   7    T*  763     "T  7^33     +  &c.     -     30    +  0.500,000 

Z>  DSD 

4-0.006,250  4"  0x00,062  -j~  &c.  =  30.506,312)  =  2,  6.506,312, 

S    D            D                            S    D                                        6312 
or  2,  6_-  -j~  0.006,312,   or  2,  67    together  with   parts,  or  one 

158th  part,  of  a  penny.  Therefore  the  limit  of  the  excefs  of  the  fum 
to  which  it  is  poflible  to  increafe  the  fum  of  ico  pounds  in  the  fpace  of  a 
year  by  lending  it  at  the  intereft  of  5  per  cent,  per  annum  for  very  lmall 
portions  of  a  year,   above  105  pounds,  or  the  fum  to  which  it  will  increafe 

in 
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the  fame  rate 
jgether   with 


in  the  fame  time  by  a  Tingle  loan  of  it  for  the  whole  year  at  th« 
of  intereft,  is  only  two  fliillings,  and  fixpence,  half-penny,  togt 
the  158th  pare  of  a  penny.     QJ£  I. 


From  this  and  the  preceeding  articles  we  may  conclude  that  the 
advantages  that  may  be  made  by  lending  money  ior  very  fmall  portions 
of  a  year,  inftead  of  lending  it  for  a  year,  or  half  a  year,  at  a  time,  are 
lb  very   fmall   as   not  to  be  worth  attending  to. 


A  remarkable  analogy  between  the  foregoing  limit  of  the  increafe  of  a 
fum  of  money  at  compound  interefl,  in  the  courfe  of  a  year,  and  a 
certain  ordinate  of  a  tdgarithmick  curve. 

CCXXXV.  Let  the  fum  a  be  reprefented  by  the  fubtangent  of 
any  logarithmick  curve;  and  let  an  ordinate  to  the  axis  of  the  faid  curve 
be  drawn  that  lhail  be  equal  to  the  fubtangent  of  it;  which,  from  the 
nature  of  the  faid  ci.rve;  (which  admits  of  ordinates  of  all  poffible 
magnitudes,)  is  always  poffible:  and  from  the  bottom  of  the  faid  ordi- 
nate, (or  the  point  in  which  it  touches  the  axis  of  the  curve,)  and  0:1 
that  fide  of  the  curve  on  which  the  ordinates  increafe,  let  a  portion  of 
the  faid  axis  be  taken  that  (hall  bear  the  fame  proportion  to  the  faid 
ordinate,  (or  to  the  fubtan  ;ent  of  the  curve,)  as  b,  (the  intereft  of  the 
fum  a  for  a  year,  when  lent  at  once  for  the  whole  year,)  bears  to  the 
faid  fum  a  itfelf;  and  at  the  extremity  of  the  faid  portion,  or  abfeifs, 
of  the  axis,  let  another'  ordinate  be  erected  ;  which,  it  is  evident,  will 
be  greater  than  the  ( "...  ii«  ;  ordinate,  or  than  the  fubtangent.  Then  will 
the  laid   fecond,    or  greater,    ordinate   reprefent,    or    be    proportional    to, 

bb  b%  ,      b  +  bs 

the  fenes    a  4-  b  - ~r-    "4 T    T7: ; — I    4- &c. 

1         '     za      '     2.3. aa      '     2.3.4. az       '    2  3.4.5. a*      ' 

ad  infantum ;  or  the  faid  firft,  or  ieffrr  ordinate,  (which  is  equal  to  the 
fubtangent,)  the  faid  abfeifs  of  the  axis  intercepted  between  the  two 
ordinates,  and  the  faid  greater  ordinate,  will  bear  to  each  other  the 
fame  proportions,  relpeftively,  as  the  original  fum  a,  the  fum  b  (which 
is   the   intereft  of  a  for  one  year,  when  lent  out  at  ence  for  the  whole 

bb  P  ,       b*  b* 

year,)    and  the  feries  a  -{-  b  4-         4- - r  -+" ■ 

1       '  '         '    la     '    2.3. aa     '    2.3.4.  a3      '    2.3.4.5.  a* 

~f-  &c.  ad  infinitum,  or  the  limit  of  the  quantity  to  which  the  fum  a 
may  be  made  to  increafe  in  the  fame  fpace  of  one  year  by  lending  it 
out  at  compound  intereft  for  very  fhort  terms. 

For  ■ 
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For  it  is  {hewn  in  n  y  Elements  of  Plane  Trigonometry,  Art,  354, 
page  47c,  that,  if  a  be  the  iubtangent  of  a  logarithmick  curve,  and 
a  and  a~\-x  be  two  ordinates  to  the  axis  of  the  faid  curve,  and  z  the 
abfcifs  of  the  axis  intercepted  between  the  faid  ordinates,   the  difference, 

2Z  Z1 

.v,  of   the  faid  ordinates  will  be  equal  to  the  feries   z  4-   —    ~\ 

ZA  25 

-j- j    4-  — — ~i    -\-  &c.    ad  infinitum.      Confequently  a  -f-  x, 

or   the  greater  of    the   faid   two  ordinates,     will   be   equal    to    the   feries 

■   zz     .      z'  I       **  z" 

a  4-  z  4-         -f 4"  T" 3    4 7. — r~7+   ~r  &c.    rfd  infinitum. 

1         '    2«     '    2.3. s«      '    2.3.4. rt-  2.3-4..5.^+     l  ^ 

Therefore,  if  we  denote  the  faid  abfcifs  of  the  axis  by  the  letter  £  inftead 

bb         b* 

of  the  letter  z,   we  flu  11  have  a  4-  x  —  the  feries  ^  4-  b  4-  —  4~     ,  ■ 

1  '        '   ia     '    1.3.  aa 

b*                    bs 
-\~  ■ :     4- ' .    4-  Sec.  ad  infinitum.      OE  D. 

N.  B.  This  analogy  between  the  foregoing  limit  of  the  increafe  of 
the  fum  a  in  the  courfe  of  a  year,  by  being  lent  out  for  lhort  periods 
at  compound  intereft,  and  the  ordinate  of  a  logarithmick  curve,  has 
iomething  in  it  that  is  pleafing  and  amufing  to  the  imagination :  and 
therefore  I  thought  the  reader  might  be  glad  to  fee  it  ftated  in  this  place, 
though  I  do  not  know  of  any  practical  ufe  in  the  doctrine  of  annuities 
to  which  it  can  be  applied.  See  upon  this  fubject  Dr.  KeiPs  tract  on 
Logarithms,  at  the  end  of  Commandine's  edition  of  Euclid's  Elements, 
printed  at  Oxford  in  the  year  1747,  page  71, 


Of  the  foregoing  infinite  feries,  obtained  for  the  limit  of  the  increafe 
of  the  fum  a  at  compound  iufere/i,  when  b  denotes  the  funple  interefl 
of  it  for  a  greater ;  or  leJJ'et\  term  than  one  year. 

CCXXXVI.  In  Art.  227  and  all  the  following  articles  we  have 
fuppofed  b  to  be  the  intereft  of  the  fum  a  for  a  fingle  year,  becaule  that 
is  the  mult  common  way  of  eftimating,  or  denominating,  the  intereft  of 
money.  But  the  reafonings  ufed  in  thole  articles  will  be  equally  juft,  and 
the  conclufions  obtained  in  them  will  be  equally  true,  if  b  be  made  to 
denote  the  intereft  of  a  for  any  other  given  time,  either  greater  or  lefs 
than  a  year;   as,  for  example,  if  b  be  made  to  denote  the  intereft  of  a 

for 
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for  fifteen  or  twenty  years.  And  therefore  it  will  always  be  true,  (what-  The  forcing 
ever  be  the  length  of  the  term  for  which  the  money  is  lent,  or  whatever  ^er'"6  s''  •' 
be  tiie  magnitude  of  the  intereft  /;,)  that  the  limit  of  the  quantity  to  a  '  V  ' 
-which  the  original  ium  a  may  be  made  to  lncfeafe,  (in  the  lame  time  proportion  of 
in  which  the  inter,  ft  b  become?  clue,)  by  lending  it  at  compound  intereft  the  int™-ft  /, 
for  a  great  number  of  very  fhorc  terms,  is  equal  to  the  foregoing  feries  c° the  orig*na! 

°        °  ium  a, 

bb  b*  b*  b" 

a  +  b^  in  ^TJ^  +2^7"'   +  TZ^f^  "i*  &c-  ad  *&***> 

One  of  thefe  cafes  feems    more  curious  than    the    reft,    namely,    that  in  Cm"1'  . of  tne 
which  the  intereft  b,   which  is  to  be  paid  for  the  original  fum  a  at  the  end  e1aalty  of  * 
of  the  term  for  which  it  is  lent,  is  equal  to  the  faid  fum  a  itfelf;    as,  for 
example,  if  the  fum  a  were  to  be  lent  for  a  term  of  20  years,  and  were 
then   to  be   repaid   with   an  intereft  equal  to  itfelf  •,    which,  it  is  evident, 
would  be  by  no  means  a  hard  or  unreafonable  agreement.     Now  in  this 

bb  b1  b*  b' 

cafe  the  foregoing  feries  a  -f-  b  4 ■  -4 4 -4 

0      °  '        '     2a    '   z.^.aa     '    2.3.4.<?3   ^2.3.4. 5. «* 

-4-  &c.    ad   infinitum    will  become   equal    to     a  -]r  a  4 -{- 

~\ —7  -\ 2   4-  &c.  ad  infinitum   =    a  4-  a  -f-  —    4-   — 

1    2. 3.4.0s         2.3.4.5. a*     J  J  *        '    2     ~  2.3 

a  a  1 

~\ ■    4-  ■  -f-  &c.   ad  infinitum   =  a  x  the  feries    1  4-  1  4-  — 

'    2.3.4     l    2.3.4.5     ■■,•''  '  2 

+  2T3    "^2^4"  +2^5    ~h&c-  *<*  *¥«'«»>    =0x2.718,281,828, 

459,036,  &c.  Therefore,  if  the  intereft  due  for  the  fum  a  for  any  given  The  value  of 
time  were  equal  to  the  faid  fum  itfelf,  inftead  of  being  only  a  20th,  *he  faid  ferie5 
or  25th,  part  of  ir,   (as  is  moil  commonly  the  cafe,  when  money  is  lent  m  R- 

only  for  a  year,)  the  limit  of  the  quantity  to  which  the  faid  fum  miaht 
be  made  to  increafe  in  the  fame  fpace  of  time  by  improving  it  at  com- 
pound intereft  by  means  of  very  frequent  payments  of  the  intereft  and 
immediate  renewals  of  the  loan  of  both  principal  and  intereft,  would  be 
eaual  to  2.71 8,  28 1,  828,  459,  036,  &c.  times,  or  lefs  than  three  times* 
the  original  fum  a. 


■CCXXXVII.      The    computation    of    the    terms    of    the    feries  A  computatii 

onotthe  vakfl 

«+J+-   H 1 h  &c.    fo  far  as  to  obtain  the  of  the.fa,d''e" 

2  2.3    2.3.4  2.3.4.5  nes     in    that 

foregoing  number  2.718,281,828,459,036,  may  be  performed  as  follows.      pLce?  of'"- 

gores. 

Nn  Let 
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Let  the  capital  letters  A,  B,  C,  D,  E,  F,  G,  H,  I,  K,  L,  M,  &c. 

be  put  for  the  feveral  terms  of  the  faid   feries,    as  they    arife;    fo  that 

i 

A  ihall  be  =  i,    and  B  fhall  be   —  i,     and    C   fhall    be    =    — j  and 

D  mall  be  =    — ,      and  E  fhall  be   ==    ^— ,      and    F   Ihall    be    = 

}   and  fo  on  of  the  following  terms.     Then,  from  the  law  of  the 

2.3.4-5  ° 

continuation  of  the  terms  of  this  feries,   it  is  evident  that  D  will  be  — 

C  D  E  F 

—  >   and  E  will  be  =  —  5    and  F  will  be  ==  —  ,     and    G  will  be  =  -rr 
3  4  5  b 

G  H  I 

and  H  will  be  =    —  ,      and  I  will  be  =  -r,      and    if   will    be    =    •— >• 
7  o  9 

a:  L  M 

and    Z,  will   be  =    — >    and  M  will  be  =   — -j    and  jV  will  be  =   — , 
10  11  12 

NOP 
and  0  will  be  =  — j     and  P  will  be  =  — ,    and    0   will    be   =   — , 

#  .  £ 

and  .K   will  be  =   ->»  and  5  will  be  =  — .      We  fhall  therefore  have 
jo  17 

yf     =      I       =     1.000,000,000,000,000; 

and   5     =     i=    1.000,000,000,000,000 ; 

and   C     =    --    =     .500,000,000,000,000 ', 

C 

and  D.   =     —   =    .166,666,666,666,666} 

D 

and    E    =     —    =     .04.1,666,666,666,666 ; 
4 

£ 

and   F    =    —   =    .008,333,333,333,333-, 
5 

F 

and   G    =     g-  =    .001,388,888,888,888; 

G 

and  H    =    —  =    .000,198,412,698,412 ; 

and 
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jur 

and    i"    =    y    =     .000,024,801,587,301  •, 

and  K    =    —  =    .000,002,755,731,922; 

y  * 

and   L     =    —    =     .000,000,275,573,192; 

i 

and   M   —    —    =     .000,000,025,052,108; 

,    .,  M 

and   Is     ~    —   —     .000,000,002,087,075; 

N 

and    O     =    ~  =     .000,000,000,160,590; 

O 

and    P     =    —    —     .000,000,000,011,470; 

,     _  P 

and   ^    =    —    =     .000,000,000,000,764; 

and  R    —    — =   =    .000,000,000,000,047 ; 

and  0     =    7—   =    .000,000,000,000,002, 
17 

2.718,281,828,459,036. 

N.  B.  The  proportion  of  this  number,  2.718,281,828,459,036,  Sec. 
to  1,  is  what  Mr.  Cotes  calls  the  ratio  nodularis,  being  the  ratio,  or 
proportion,  of  two  ordinates  to  the  axis  of  a  logarithmick  curve  drawn 
through  the  extremities  of  an  abfeifs  of  the  axis  equal  to  the  fubtangent 
of  the  curve,  or  that  ratio  of  which  the  fubtangent  of  a  logarithmick 
.curve,  and,  in  general,  in  any  other  fyftem  of  the  meafures  of  ratios, 
the  modulus  of  the  fyftem,  is  the  meafure. 


CCXXXVIII.     If  the  fum  a  be  fuppofed  to  be  lent  for  fo  long  a  term  Of  the  value 

of  years   before   its  intereft  b  is  to  be  paid,    that  the  faid  intereft  fhall  ?*"  the_forego- 

be  greater  than  the  principal,  it  is  evident  that  the  literal  parts  of  the  the  InTer^il** 

bb  b*  b*  is  greater  than 

terms  of  the  foregoing  feries   a  -+-  b  ■+-  —      H -f-  ;  the  original 

0     °  za  2.$.aa  2.3.4. a*  [uma. 

.        hs 
N  n   2  ~r"  2.3.4.5.a* 
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b"  hb     P     b*      b* 

•+"  2.3.4.5'.  a*   "*"  &c-  adinfin!iu'ni    tomt,   «,b,—,    — ,    -3,     — ,     &c. 

will  continually  increafe.  And  hence  it  may.  feem,  perhaps,,  at  firft  fight, 
that  tire  terms  of  the  feries  will  in  thefe  cafes  continually  diverge,  and 
that  confequently  their  fum,  or  the  feries  itfclf,  will  become  infinitely 
,™  ...,,  .  great,  and  therefore  will  not  exhibit  truely  the  value  of  the  aforefaid  limit. 
wfflinttecafc  ^Ut>  '^  we  con'ider  tne  matter  with  a  little  attention,  we  mall  perceive 
diverge  in  its  tr>at  the  feries  mult  in  all  cafes  be  a  converging  one,  whatever  be  the 
firft  terms,  but  proportion  in  which  the  fntereft  b  may  exceed  the  original  fum  a,  though 
afterwards  fa  convergency  will  not,  in  thefe  cafes,  begin  from  the  firft  rem)  a,  as 
the  remainine  'C  c'oes  vvnen  tne  in^reit  b  is  lefs  than  a.  For,  as,  upon  this  luppofuion, 
terms.  ^       p        fri       £s 

the  literal  parts  of  the  terms,    to  wit,  a,  b,  —  j     — >     — r>     -r.    &c.    will 

diverge,  or   increafe,  continually   in    the  fame  given  proportion   of  b  to  «, 
and  the  numeral  parts  of  the  third;  fourth,  fifth,  iixth,  and  other  follow- 

iit  1 

ing  terms,    to  wit,  — ,   — 5  ,    ,   &c.   do,  in  all  caies,  decreafe 

&  2'   2.31   2.34'   2.3.4.5' 

in  proportions  which  are  continually  and  indefinitely  increafing,  to  wir, 
in  the  proportions  of  2  to  1,  3  to  r-,  4  to  1,  and  fo  on,  it  is  evident 
that  the  proportion  of  the  numeral  parts  of  two  contiguous  terms  in  the 
feries  (in  which  the  latter  of  the  faid  numeral  parts  will  be  lefs  than  the 
former  of  them,)  muft  always,  in  fome  part  or  other  of  the  feries,  become 
greater  than  the  proportion  of  the  literal  parts  of  the  fame  terms,  (in 
which  the  latter  of  the  faid  literal  parts- will  be  greater  than  the  former 
of  them,)  and  confequently  that  the  latter  of  the  faid  two  contiguous 
terms  will,  upon  the  whole,  be  lefs  than  the  former  of  them.  And  after 
the  terms  in  which  this  happens  all  the  following  terms  of  the  feries  will' 
continually    decreafe    in    a    greater   and    greater    proportion.       Thus,   for 

bb 
example,  if  b  is  =  io<?,   the  firft  ten  terms  of  the  feries    a-\-b-\-  — 

,      P  .      M  bs 

-+- -j r     + 7    -f-  &c.    ad  infinitum,    or  (if  wc 

J    2.3. aa      '    2.3.4.  a3        '    2.3.4  5. a*      '  J  '  v 

denote  the  numeral  parts  of  thefe  terms,  to  wit,  1,  1,    — ,     ,     - 

r  '  '     '    2  '     2.3'     2.3.4' 

-  ?    &c.    by  the  capital   letters   yf,    2?,   C,   D,   £,  F>   &c    as  in 

Cbb          DP           Eb*         Fbs 
Art.  237,)  of  the  feries  Aa  -\-Bb  +  —     +  -^-     +71 h  — 

+  &c. 
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Ebb        Cb1        Db>- 
•4-  &c.  ad  infinitum,   or  of  the   feries  Aa  -J-  Bb    -4 J- -       -1 r 

jl  £11    _u  £1-  G^T  ^■8  /*»  Kfl'  a  £/*"_ 

Mb'z      {    Nb" 

TT   ~i 77   -J-  &c.     will   diverge,    or    increafe  ;     becaufe    the 

proportion  of  £  to  a,  or  of  10  to  1,  (in  which  the  literal  part  of  every 
term  exceeds  the  literal  part  of  the  term  that  immediately  preceeds  it,) 
is  greater  than  the  proportions  of  2  to  1,  3  to  1,  4  to  1,  5  to  1, 
6  to  1,  7  to  1,  S  to  1,  and  9  to  r,  in  which  the  numeral  parts  of  third, 
fourth,  fifth,  lixth,  feventh,  eighth,  ninth,  and  tenth  terms  are  exceeded 
by  the  numeral  parts   of  the  terms   that  immediately  preceed  them  :    but 

Kb'° 
the    eleventh    term   — — ;     will   not  be   greater    than    the    tenth    term 

lb9  ,  /         b'°         I        b'° 

—7,    but  exactly  equal  to  it,    being  equal  to  [K  x  77~p  =  J  x  "7^7 

lb9  b  lb9  b  lb9  1  b         lb9  -    '    1 

sa  —  x  -i  x  —  =  — r  *  —  =  — ?x—  x  —  =  —  x  — 

9  a  10a         ga  10a         ga  10         a  ga  10 

jo       \      lb9  id  lb9  ■'.    . 

X    —  =)     — 5    X    — ,     which  is  =    — r  :      and    the     twelfth    term 
1        /      ga  ij  ga 

Lb"  Kb10     ,   .       /  *" 

—  will  be  lefs  than  the  eleventh  term  r>   being     =Ix r? 

11  a  10a9  °   \  11a 

^K         b"            K        b'°        b           Kb'0         b           Kb10  1 

=  —  X -    =  —  X  -j-  X  = X  —  = X    — 

10  na  10        a9     ■    11a         10a9         11a         10a9  11 

b         Kb'°  1  ios  Kb10         10 

X  —  = 9    X    —   X    —  1    = X   — ,     which   is   lefs    than 

a  10a9  11  1  /  10a9         11 

Kb'  ° 

- — r    in  the  proportion  of  10  to  11.      And  in  like  manner  it  will  be 

lOtf  r 

Mb1* 
found,  that  the  thirteenth  term    — — —    is   lefs   than   the   twelrth    term 

Lb' ' 

— -7-5   in  the  proportion  of   10  to  12,    and   that   the   fourteenth    term 

via  r    r 

Nb'*  Mb'* 

n   is  lefs  than  the  thirteenth  term  — — —    in  the  proportion  of  10 

to  13,.   and  that  every  following  term   is  lefs  than  the  term  that  imme- 
diately 
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diately  preceeds  it  in  the  increafing  proportions  of  10  to  14,  10  to  15, 
10  to  16,  and  10  to  every  following  higher  number  whatsoever.     So  that 

Kb'" 
from  the  eleventh  term  5-  the  foregoing  feries  will  be  a  converging 

feries.  And  the  fame  convergency  mult  take  place,  (though  farther  from 
the  beginning  of  the  feries,)  if  we  mould  fuppofe  the  intereft  b  to  exceed 
the  original  fum  a  in  the  proportion  of  ten  thoufand  to  one,  or  any  other 
and  greater  proportion,  how  great  foever,  inftead  of  exceeding  it  only  in 
the  proportion  of  10  to  t.     We  may  therefore  conclude  that  the  faid  feries 

hb  b3  b*  bs 

a~\-b'V—    -jr  ~ "h  « 1    "JTTZ, — Z — I  4- &c.  ad  infinitum 

•^      '    za     '    2.3. aa      •    z.^.^.a*      '    2  3.4.5.^*     k  J 

will  always  exhibit  the  true  value  of  the  aforefaid  limit  of  the  quantity 
to  which  the  original  fum  a  may  be  made  to  increafe  by  compound  intereft, 
in  the  fame  time  as  at  fimple  intereft  it  increafes  to  a~\~b,  whatever  be 
the  proportion  of  the  intereft  b  to  the  faid  original  fum  a. 

But  it  is  now  time  to  return  from  this  digreffion,  concerning  the 
increafe  of  money  at  compound  intereft,  to  the  confideration  of  the 
values  of  annuities  depending  upon  lives,  which  is  the  principal  Subject 
of  this  tract. 

[End  of  the  inquiry  concerning  the  increafe  of  a  fum  of  money  by  means  of 

compound  intereft.  J 


Concerning  remote  life-annuities \   that  are  to  commence  at  the  diflance 

of  30  years. 

CCXXXIX.  Now  the  next  thing  I  propofe  to  enter  upon,  con- 
cerning this  Subject  of  Life-annuities,  is  the  computation  of  the  values 
of  certain  remote  life-annuities,  which  feem  to  deferve  particular  con- 
fideration :  I  mean  life-annuities  that  are  to  commence  at  the  diflance 
of  30  years,  or  whereof  the  firft  payments  are  to  be  made  at  the  end 
of  31  years; — I  fay,  at  the  end  of  31  years,  and  not  at  the  end  of 
30  years  and  a  half,  becaufe  I  ftiall  now  return  to  the  fuppolition  that 
has  been  made  throughout  all  the  former  part  of  this  book,  as  far  as 
Art.  200,  "  that  the  payments  of  annuities  are  to  be  made  only  at  the 
end  of  every  year,"  and  Shall  not  trouble  either  my  rearer  or  myfelf 
any  more  with  the  perplexing,  but  not  very  important,  confideration  of 
the  difference  between  the  values  of  annuities  paid  yearly,  and  annuities 
paid  half-yearly.  Now  thefe  particular  remote  life-annuities,  which  are 
to  take  place  At  the  diilance  of  30  years,  feem  to  me  to  be  more  interefting 

than 
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than  any  others    (as,  for   inftance,    than   life-annuities  that   are  to  com-  jt  vojij  pr0, 

mence  at  the  diftance  of   20,    or  25,    or  35,   or  40,  years,)    becaufe   I  babl)    be  an 

conceive  that  it  would   be  a  very  uieful  and  convenient  nr  afure,    both  ulerul  poblick 

for  the  Publick,    and    the  individuals   whom    it    would    concern,    if  the  Tep  7?  ior 

Parliament  were  to  eflablilh  fuch  annuities,    which  the  people  fhould   be  t0  eftabli(h 

at  liberty   to   purchafe   at   their   full   and  proper   values   according  to  the  fuch  remote 

feveral  ages  of  the  purchafers.     For,  as  the  Parliament  has,  within   thefe  life-annuities, 

few  yeaib  pall,  thought  fit  to  ePublifh  annuities  for  a  term  of   30  years 

certain,    it  feems   reafonable   to  iuppofe    that   it  would  be  a  great   fatif- 

fa&ion   to   the  younger  part  of  the   proprietors  of  thofe  annuities  to  be 

able,  for  a  moderate  fum  of  money,  (luch  as  about  two  years  annuity,) 

to  purchafe  an  additional  interelt  in  them  for  their  own  lives,  and   thereby 

to   rid  themlelves   of  the   uneafy   apprehenfion,  that,  without  living  to  an 

uncommonly  great  old  age,  they  might  poffibly  outlive  the  income  that 

fupport*.   them.'     If   this   objection    to   thefe    annuities  for   30   years  were 

removed,  by  cllablifhing   fuch   additional  life-annuities   as  have   been  juft 

now  mentioned,    it  would  probably  induce   more  people  to  become  pur- 

ehafcrs   of   them,    and   consequently   would  tend   to    enhance   their  value, 

and  enable   the  Government  to  get  a  better  price  for  them.     And  thus 

b«  tii    the    Government     and   the    individuals    who    fhould   purchafe    thefe 

30   yeas   annuities,  or   any  other   annuities   for  the  fame  term  that  may 

be    hereafter  created,    would    find   their  account  in   the  eftablilhment   of 

the  laid  additional  remote  life-annuities. 

Nor  would  the  e^iblifhrnent  of  fuch  remote  life-annuities  retard,  in 
any  confiderable  degree,  the  diminution  of  the  national  debt  arifing  from 
the  expiration  of  the  annuities  for  30  years-,  becaufe  it  is  almoft  certain 
that  much  the  greater  part  of  the  proprietors  of  thofe  annuities  will  be 
dead  before  the  expiration  of  the  faid  term  of  30  years ;  and  of  the  few 
that  will  live  beyond  it,  and  who  confequently  might,  if  they  had  become 
purchalers  of  thefe  additional  life-annuities,  continue  to  enjoy  their 
reiptctive  annuities  beyond  it,  much  the  greater  part  will  die  in  the 
coutfe  of  the  next  ten  or  fifteen  years :  and  it  mult  alio  be  remembered 
that  they  will  have  paid  to  the  Government  a  full  and  fair  price  for  the 
faid  prolongation  of  their  faid  annuities  during  the  time  they  do  enjoy 
them. 

For  thefe  reafons  I  am  inclined  to  think  that  the  meafure  of  efta- 
blifhing  fuch  a  let  of  remote  life-annuities  is  not  liable  to  any  objection 
but  that  of  the  difficulty  (as  it  may  be  fuppofed)  of  diftinctly  afcertaining 
their  feveral  values  according  to  the  feveral  ages  of  the  perfons  who  fhall 
purchafe  them.  But  this  difficulty  is  a  fmall  one,  and  may  be  eafily 
removed  by  "computing  a  few  tables  of  thofe  values  according  to  the 
molt  received  and  cuftomary  rates  of  intereft  at  which  money  is  at  this 

time. 
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time  (July  178:,)  borrowed  by  the  Government,  and  will,  probably,  be 
borrowed  by  them  when  the  blefTing  of  peace  fhall  be  rtftored  to  us  And 
with  this  view  I  have  procured  the  four  following  tables  of  the  values  of 
fuch  remote  life-annuities  to  be  computed  from  Monfieur  de  Parcieux's 
table  of  the  probabilities  of  the  duration  of  human  life,  upon  fuppofitions 
that  the  intereft  of  money  is  5  per  cent.  4^  per  cent.  4  percent,  and 
3-§-  per  cent.  It  does  not  feem  likely  that  Government  mould  be  able 
to  borrow  money  at  a  lower  intereft  than  3-jr  per  cent,  for  many  years 
to  come,  even  though  peace  fhould  be  fpeedily  re-eftablifhed. 


Of  the  manner         CCXL.     The  values  of  remote  life-annuities  may  be  either  computed 

theCv!duarinf  in   the   manner    explained    above    in    Problem    II,    Coroll.    3,    Arc.   36, 

thefe    "emote  Page  33>  without  any   reference  to  the  values  of  immediate  life-annuities 

Jife  annuities,   for  the  lives  of  peribns  of  the  ages   at  which   the   remote  annuities  are   to 

take  place,  or  they   may  be  derived  from  the  values  of  thofe  immediate 

•life- annuities   by  an  eaiy  operation  or  two  of  multiplication  and  divifion. 

And,  as   the   values  of  thofe   immediate  life-annuities  have  been  already 

computed,    and    are    contained    in  the  foregoing    tables,    I    conceive    the 

latter  method  of  obtaining  the  values   of   the  faid   remote  annuities    to 

be  upon  the  whole  the  moft 'convenient.     This  method  may  be  explained 

in  the  manner  following. 


£ 

A  method  of  CCXLI.  Let  R  be  the  value  fought  of  an  annuity  of  one  pound  a 
deriving  them  year  jj^j.  js  t0  commence  at  the  end  of  m  years,  (or  fo  that  the  firft 
from   the  va-  J  '    .  ,      ,-         ■  v     •  r 

lues  of  inime-  payment  of  it  fhall  become  due  at  the  end  or  m-\-i    years,)    in  cafe  a 

diate  Hfe-an-  perfon  .who  is  now  of  the  age  of  N  years  fhall  be  then  alive,  and  which 
tallied  in  the  is   to   continue    during    the   whole    remainder   of   the   faid   perfon's    life. 

foregoing   ta-  £ 

bles"  in    Art.  And  let  V  be  the  value  of  an  immediate  annuity  of   one  pound  a  year 

2°l'  2^Skc  f°r  tne  ,ife  of  a  Perf°n  °f  t,ie  aoe  of  N-\-m  years.  Let  P  be  the 
'^z'32.  '  number  of  perfons  reprefented  in  Monfieur  de  Parcieux's  table  of  the 
probabilities  of  the  duration  of  human  life,  as  being  alive  at  the  age 
of  N  years,  and  F  the  number  of  peribns  reprefented  there  as  living 
at  the  age  of  N~\rm  years,  and  F*  the  number  living  at  the  age  of 
N-f-m-\-  1  years,  and  Fl '  the  number  living  at  the  age  of  N-j-m-j-z 
years,  and  F' ' ',  F1*,  Fv,  F"?  F^",  &x.  the  numbers  living  at  the 
pges  of  JV-j-w-j-j  years>   iV"— f— ?»-f— 4.  years,   iV-}-;«-j-5  years,   N-\-mJf6 

years. 
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years,  N-{-*»-j~y  years,  &c.  refpe&ively.     Then,  by  Art.  86,  we  fhall  have 

r         ,  f        F"         F' "        p"iv       pv        Fvi         F" 

^  =  -   X  the  feries  —  -\-  — -   -j- -~r  + -~   +rr  +  71    +  — 

-j-  &c.  continued  to  the  end  of  the  table  of  probabilities.  And,  becaule 
F,  F\  F' ',  F' ' ',  F'v,  pVj  pvi,  pvn,  &c.  in  this  notation  are  refpeclively 
equal   to  Pm,    P"+',    P«+",    P«+m,    P'"+'%    P*-)-^  p/*-fvi,  p^-f-vit, 

&c.  in   the   notation  ufed   in  Art.  90,  page  99,  we  Hull  have  R    (which, 

£ 
by  that  article,  is  =    ?   X    the  feries    -^     +  7^      +  ~^pp 

P«i-f-IV  Pm  +  V  P«-fvi  pw-f-vil 

T"  T^jTT   +  T^pj    +  T^+T    +  7^+7-   +  &c.  continued  to  the 

£ 

1  F'  F" 

end  of  the  table  of  probabilities,)    =    —   X    the  feries   — j—    -\ 3— 

F' ' '  F'v  Fv  F^  p*v" 

+  r"^+J  +  ,777  +?^+5  +^T"f  +^r+7  +  &c-   continuccl 

£ 

1         1  F* 

to  the  end  of  the  table  of  probabilities,    =   -5  X   —    X    the  feries  — 

r          Tm  T 

p,  1          pn  1           jrIV           f?v            /Tvr            p'vn 
-j-  ~  *h  ~ *-  7 T    +  rT    +7?    -V"  7? h  &c-  continued  to 

£  £ 

the  end  of  the  table  of  probabilities,   =  -p    X    —     X    F  X    ^,   X  the 

FJ  F*  *     .    F"1  P>v      ,    Fv      ,    Pv!  Fv« 

feries  —    -f-  -pr   +  "p-     +  ^T    +  ^T    T^  "^i"     +77-     -f-  &c 

continued  to  the  end  of  the  table  of  probabilities,    =   -p  X  —  X  F   X 

£        F  1         £ 

y  —  -p     X    —    x  v\    that  is,    the  value  of  the  remote  annuity  of  one 

pound,  that  is  to  take  place  at  the  end  of  m  years,  in  cafe  a  perfon 
that  is  now  of  the  age  of  N  years  (hall  be  then  alive,  and  which  is 
.to  continue  during  the  whole  remainder  of  the   laid  perlbn's  life,   is  equal 

O  0  to 
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£ 
to  the  product  that  arifes  by  multiplying  V,   (or  the   value  of  an  imme- 
diate annuity  of  one   pound  a  year  for  the   lite   of  a  perfon  of  the  age 

of  N-\-m  years,)    firft  into  the  fraction    -rr,    and  then  into  the  fraction 
j.     CLE  F. 


CCXLII.  Thus,  for  example,  if  it  is  required  to  find  the  value  of 
a  remote  annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the 
ace  of  10  years,  to  commence  at  the  diftance  of  30  years,  or  when  the 
faid  annuitant  fhall  be  40  years  of  age,  or  ib  that  the  firft  payment  of 
it  fhall  become  due  at  the  end  of  31  yearsj  or  when  the  faid  annuitant  fhall 
be  41  years  old,  the  intereft  of  money  being  3,5  per  cent,  we  muft  pro- 
ceed in  the  manner  following. 

In  the  firft  place  we  muft  look  out  in  the  foregoing  tables,  (Table  XV, 

page  224,)  the  value,  V,_  of  an  immediate  annuity  of  one  pound  a  year 

for  the  life  of  a  perfon  of  the  age  of  (N-\-m,  or  io-j-30,  or)  40  years ; 

£ 
which  we  fhall  find  to  be   16.104,542. 

Secondly,   fince  the  intereft  of  money  is  fuppofed  to  be  3^  per  cent. 

11  1 

we  fhall  have  r  —   1.035,   and    —  —  — —  —   0.966,183,    and    —  = 

-  JO  =  0.356,278  ;  as  appears  by  Mr.  Smart's  fecond  table  of  compound 
intereft,    pages  60  and-  62. 

And,  laftly,  it  appears  from  Monfieur  de  Parcieux's  table  of  the 
probabilities  of  the  duration  of  human  life,  that  P,  or  the  number  of 
perlbns  living  at  the  age  of  (N,  or)  1 0  years,  out  of  an  original  number 
of  1000  living  at  the  age  of  3  years,  is  880,  and  that  F,  or  the  number 
of  perlbns  living  at  the  age  of  (N-\-m,  or  10 -{-30,  or)  40  years,  out 
of  the  fame  original  number,    is  6§y. 

Therefore    p    X    —     X     ;  ,    or  p    X   —     X     p,     is  -    j^     X 

£                 /      234.074,646       £ 
0.356,278  x    16.104,542    (= g^o" X  16.104,542  =  0.265,993 

£ 

x  16.104,542) 
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x  16.104,542)  =  4.283,695;  or  the  prefent  value  of  a  remote  annuity 
of  one  pound  a  year  for  the  life  ot  a  perfon  of  the  age  of  10  yeais,  that 
is  to  coir.mence  at  the  end  of  30  year?,  or  when  the  annuitant  (hall  be  40 
years  of  age,  or  i'o  that  the  Brft  payment  of  it  fhall  become  due,  at  the  end 
of  31  years,  or  when  the  faid  annuitant  Hull  be  41  years  ok!,  upon  a  fup- 
pofition  that  the  intereil  of  money  is  3-?-  per  cent,  is  £4.2813,695,  or  ¥■  5->'- 
id.  or  fomewhat  more  than  four  years  and  a  quarter's  annuity.     QJLI. 

And  in   this   manner  all  the  values  of  remote  life-annuities  contained 
in  the  four  following  tables  have  been  computed, 


T    A     B    L    E 


XXIV. 


Containing  the  values  of  a  remote  annuity  of  one  pound  a  year  for  the 
lives  of  perfons  of  the  feveral  ages  of  3  years,  4  years,  5  years, 
and  every  following  number  of  years  up  to  63  years  inclufively,  that 
is  to  commence  only  at  the  end  of  30  years,  or  whereof  the  firf  pay- 
ment is  to  be  received  at  the  end  of  31  years,  after  the  time  of  pur  - 
chafng  it;  computed  from  Monfeur  de  Parcieuxs  table  of  the  pro- 
babilities of  the  duration  of  human  life,  upon  a  fuppofition  that  the 
inter ef  of  money  is  3!  per  cent. 


Years 

Values  of  a  remote 

}  ears 

Values  of  a  remote 

of 

life-annuity  of  one 

of 

life-annuity  of  one 

pound  a  year,  that 

found  a  year,  that 

Jge. 

is  to  commence  at 

Age. 

is  to  commence  at 

the  end  of$  oyeari . 

the  end  of$  o years. 

£ 

1 

3 

4.444,037 

16 

3-74S,4?8 

4 

4.483,991 

17 

3.653,162 

5 

4.487,81  I 

18 

3-555>*56 

6 

4-47'>977 

'9 

3-455.03 r 

1 
/ 

4440,391 

20 

3.352,405 

8 

4-397>o°7 

21 

3-25r»937 

9 

4-3+6>45I 

22 

3-I49»3I3 

10 

4.283,695 

23 

3.044,957 

11 

4.208,738 

24 

2.038,658 

12 

4.121,688 

25 

2.830,830 

'3 

4.032,235 

26 

2.721,424 

14 

3.940,261 

27 

2.610,440 

•5 

3.845,704 

28 

2.498,339 

O  0  2 


284 


'The  Principle  of  the  DoElrine  of 


Years 

Values  of  a  remote 

Years 

Values  of  a  remote 

of 

'      life-annuity  of  one 

of 

life-annuity  of  one 

pound  a  year,  that 

found  a  year,  that 

Age. 

is  to  commence  at 

Age. 

is  to  commence  at 

the  endof^oyears. 

the  end  of  '30  sears. 

1 

£ 

\ 

1 

29 

2.385,100 

47 

0.453,064 

3° 

2.270,749 

48 

0.383,586 

3i 

2.:i!55J4$8 

49 

0.320,944 

32 

2.038,874 

5° 

0.264,962 

33 

1.921,61 1 

51 

0.2  l6,020 

34 

1.803,961 

52 

O.. 73,893 

35 

1.685,836 

0.137,512 

36 

i-567>839 

5+ 

0.106,163 

37 

1.450,584 

55 

0.079,874 

3* 

J-33^772 

56 

0.058,249 

39 

1.217,431 

57 

0x41,158 

40 

L1°5>337 

5* 

0.027,7C2 

41 

0.996,861 

59 

b.  01 7,798 

42 

0.892,829 

60 

0.010,135 

43 

°-793>643 

61 

0.005,251 

1     44 

0.699,717 

62 

0.002,352 : 

45 

0611,500 

63 

0.000,8x3 

1     4» 

0.528,105 

64 

0.000,000 

TABLE 
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TABLE         XXV. 

Containing  the  values  of  a  remote  annuity  of  one  pound  a  year  for  the 
lives  of  perjons  of  the  feveral  ages  of  3  years,  4  years,  5  years, 
and  every  following  number  of  years  up  to  63  years  inclufively,  that 
is  to  commence  only  at  the  end  of  30  years,  or  whereof  the  firjl 
payment  is  to  be  received  at  the  end  of  31  years,  after  the  time 
of  pwch../iig  it:  computed  from  Monfiettr  de  Parcieux's  table  of 
the  probaiili.'ies  of  the  duration  of  human  life,  upon  a  fuppofticn 
that  the  inter ejl  of  money  is.  4  per  cent. 


)  tars 

Values  of  a  remote 

Tears 

Values  of  a  remote 

Tears 

Values  of  a  reiftott 

of 

life    miittity  of  one 

of 

life-annuity  of  one 

of 

life-annuity  of  o'te 

I  uH.i  a  year,  (hat 

pound  a  year,  that 

found  a  year,  that 

Age. 

.-■  t.    cqrnmenot  at 

Age. 

is  to   commence  at 

Age. 

is  to  commence  at 

the  end 'of '30  r  'arj. 

the  end  of- '30 years .    \ 

the  en "i  of  30  years. 

1 

L 

£ 

3. 

3-587»85 

24 

-    2.427,34 

45 

0.517,24 

4 

3.62-5,63 

25 

2.341,00 

40 

0.447,80 

5 

3-63^,32- 

26 

2.253,22 

47 

0.384,98 

6 

3.62  1,19 

27 

2.163,84 

48 

0.325,40 

7 

3-599'3i 

28 

2.073,38 

49 

0.272,51     . 

.  8 

3-567,87 

29 

1.981,77 

5^ 

0.225,18 

9 

3.530,60 

3=> 

1.889,02 

51 

0.183,76 

10 

3.483,36 

3* 

1.795,12 

c  z 

0. 148,06 

1 1 

3.426,10 

32 

1,700,08 

5j 

c.i 17,20 

12 

3-358>9* 

33 

1.604,31 

54 

c.  090,57 

13 

3.289,62 

34 

1.507,87 

55 

O.06S,2O 

1  + 

3.218,; 6 

35 

1.410,77 

c.6 

c. 049,79 

'5 

3.144,42 

3<> 

»-3l3>53 

57 

0-035,21 

16 

3.068,30 

37 

1.2  16,66 

58 

0.023,72 

17 

2.993,65 

38 

j.i  19,03 

59 

0.014,98 

18 

2.916,67 

39 

1.023,35 

60 

0.008,69 

'9 

2.837,63 

40 

c. 930,14 

61 

0.004,51 

20 

2-75c;>45 

41 

0.839,74 

62 

O.OC  2, OO9 

21 

2.676,12 

4^ 

0.752,09 

63 

0.00  , 700 

22 

2-595>36 

43 

0.609,94 

64 

O.OOOjCOO 

!  23 

2.512,24 

44 

0.591,26 
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TABLE 


XXVI. 


Containing  the  values  of  a  remote  annuity  of  one  pound  a  year  for  the 
lives  of  perfons  of  the  fcvcral  ages  of  3  years,  4  years,  5  years, 
and  every  following  "number  of  years  up  to  63  years,  inclufively, 
that  is  to  commence  only  at  the  end  of  30  years,  or  whereof  the. 
firjl  payment  is  to  be  received  at  the  end  of  3 1  years,  after  the 
time  of  purchafng  it :  computed  from  Monfieur  de  Parcieux's  table 
of  the  probabilities  of  the  duration  of  human  life,  upon  a  fuppofition 
that  the  inter  eft  of  money  is  \\  per  cent. 


i  t  ears 

Values  of  a  remote    \ 

Tears            Values  of  a  remote 

2  ears 

Values  of  a  remote 

.      °f 

life-annuity  of  one 

"f 

life  annuity  of  one 

of 

life-annuity  of  one 

pound  a. year,  that    i 

found  a  year,  that 

pound  a  year,  that 

Age. 

is   to  commence  at 

Age. 

is  to  commence  at 

Age. 

is  to  commence  at 

the  end  of  $0 years.    \ 

the  end 'of  "30 years. 

the  end of  30 years. 

£ 

I 

£ 

3 

2-9c7>57 

24 

2.009,15 

45 

°-137>99 

'     4 

2-939^7 

25 

1.939,82 

46 

o.379^55 

'     5 

2.947,25 

26 

1.869,12 

47 

0.325,76 

6 

2-942,54 

27 

1.797,02 

48 

0.276,32 

7 

2.927,52 

28 

1.723,83 

49 

0.23 1,62 

8 

2-9°4>73 

29 

1.649,54 

50 

0.191,56   . 

9 

2.877,17 

30 

i-5|4»i4 

5< 

0.156,46 

10 

2.841,47 

31 

1.497,61 

52 

0.126,19 

1 1 

2.797,56 

32 

1.419,93 

53 

0.099,98 

12 

2.745,46 

33 

1.341,48 

54 

°-c77>33 

'3 

2.691,56 

34 

1.262,26 

55 

0.058,29 

14 

2.635,79 

35 

1.182,30 

56 

0.042,60 

'5 

2.578,05 

36 

J. 102,01 

57 

0030,15 

16 

2.518,24 

37" 

1.021,84 

58 

0.020,34 

17 

2-459,53 

33 

0.940,89 

59 

0  012,86 

18 

2.398,78 

39 

0.861,31 

60 

0.007,47 

l9 

2-336>23 

40 

0.783,67 

61 

0.003,88 

20 

2.271,78 

41 

0.708,23 

62 

0.001,73 

2  1 

2.208,42 

42 

0.635,62 

63 

0.000,604 

22 

2.143,56 

43 

0.566,16 

64 

0. 000,000 

h? 

2.077,16 

44 

0.500,17 
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XXVII. 


Containing  the  values  of  a  remote  annuity  of  one  pound  a  year  for  the 
lives  of  perfons  of  the  fever al  ages  of  3  years,  4  years,  5  years, 
and  every  following  number  of  years  up  to  63  years,  i7ichtjively, 
that  is  to  commence  at  the  end  of  30  years,  or  whereof  the  firf 
payment  is  to  be  received  at  the  end  of  3  1  years,  after  the  time  of 
pur  chafing  it :  computed  from  Monjieur  de  Parcieuxs  table  of  the 
probabilities  of  the  duration  of  human  life,  upon  a  fuppbftion  that 
the  interef  of  money  is  5  per  cent. 


Veers 

l 'alues  of  a  remote   1 

}  'ears 

Values  'fa  remote    1 

Tears 

Values  of  a  remote 

of 

life  annuity  f  o.e 

of 

life-annuity  tf  one 

of 

life-annuity  of  out 

i  v'd  a  vcar,  that    \ 

pc:i  :J  a  ye.ir,  tbaf 

poui:d  a  year,  th.-.t 

Age. 

is  to   coiKinir.ce  at    1 
tit  end  of  ^  •  years,    | 

Age. 

is   to  continence  at 

4f' 

is  to   co  it  me  nee  at 

the  end  of^o  years. 

:.    e  :.!cf^o  years. 

£ 

£ 

£ 

3 

2.364,81 

24 

1.606,37 

45 

0.371,26 

4 

2-393o° 

;    25 

1.010,1  6 

46 

0.322,03 

r 
0 

2.400,38 

26 

1 

i-553»4<5 

47 

0.276,64 

6 

2.399,10 

27 

1.495,12 

48 

0.234,87 

7 

2.388,90 

28 

i-435>76 

49 

0.197,04 

8 

2.372,38 

29 

*-375?37 

50 

0.163,10 

9 

2.351,96 

3° 

i-3!3>93 

51 

?-l33>33 

10 

2.324,88 

3' 

1.251,42 

52 

0.107,63 

1 1 

2.291,05' 

32 

1.187,80 

53 

0.085,35 

12 

2.250,48 

33 

1.123,40 

54 

0  o66,oS 

'3 

2.208,88 

34 

1.058,21 

55 

0.049,85 

H 

2.164,67 

35 

0.992,23 

56 

0.036,46 

l5 

2.119,27 

36 

0.925,83 

57 

0.025,83 

16 

2.072,10 

37 

0.859,37 

5* 

0.017,43      | 

'7 

2.025,74 

3* 

6.792,10 

59 

0.01 1,03 

iS 

1.977,62 

39 

0  725,83 

60 

0.006,410 

'9 

1.927,94 

40 

0.661,07 

61 

0.003,3.6 

20 

1.876,60 

41 

0.598,01 

62 

0.001,488 

21 

1.826,07 

42 

0.536,84   • 

63 

0  000,520 

22 

!-77^2J 

43 

0.478,99 

64 

O.OCO,OjO 

23 

1.721,01 

44 

0.423,57 
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OBSERVATIONS 

ON     THE 

NATIONAL        DEBT, 

AND 

The  mod  likely  Methods  of  paying  oft'  a  Part  of  it. 


Art.    CCXLIII. 

WHEN  the  blefling  of  peace  fhall  be  reftored  to  us  (which,  in 
our  prefent  friendlefs  and  declining  condition,  we  ought  iurely 
to  wiih  for  upon  almoft  any  terms  •,)  it  is  to  be  hoped  that  our  rulers 
will  fet  themfelves  feriouily  to  work  to  reduce  to  a  more  moderate  quantity 
the  immenfe  load  of  debt  under  which  the  nation  now  labours,  and  which 
will  then  be  at  leaft  two  hundred  and  twenty  millions  of  pounds  flerling, 
even  if  a  peace  mould  be  made  as  foon  as  poffible.  For  at  this  prefent 
time,  November,  178  i,  it  amounts  to  more  than  a  hundred  and  ninety- 
eight  millions,  two  hundred  thoufand  pounds  ;  or  at  leaft  it  will  do  lb  on 
the  firft  of  next  January,  1782  ;  as  will  appear  from  an  accurate  Itatement 
of  it  which  has  been  printed  in  the  Publick  Advertifer  of  the  fecond 
of  October  laft,   and  which  the  reader  may  lee  in  the  note  below.*     And 

to 

-t —    ■  —       -         -       ■  - —  1  ■     -    -    -  - ■-    ■ -  -..     . 

*   An    account  of  the  taxes  laid  on  -fince    the  beginning   of  the  Ame- 
rican War. 

Computed    produce    per    annum. 

Stamps  on  deeds,           »                        »■  ■■  ■    -           •  30,000 

Ditto  on  news-papers,            18,000 

Ditto  on  cards,              — —             ■'.                6, coo 

Additional  duty  on  coaches,  Sec.         — — ■         ■ —  19,000 

1777- 

Tax  on  fervants,            .—             .  ■            105,000 

Stamps, ■  ■  55,000 

Additional  duty  on  glafs,          ■  •                        ■                     45,000 

D.uty  on  fales  by  auction,          ■ ■  — —           — —            37,000 


73,000 


242,000 
Tax 
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to  this  fum  we  rnuft  add  at  lead  25  millions  more  for  the  expence  attend- 
in"-  the  conclufion  of  the  war,  before  every  thing  fhall  be  compleatly 
fettled  on  a  peace  eftablifhment  :  fo  that  at  the  final  re-eftablifiiment  of 
peace  the  whole  debt  will  be  at  lead  two  hundred  and  twenty  millions. 
Now,  when  the  important  bufinefs  of  reducing  this  enormous  debt  to  a 
lefs  ium  fhall  be  undertaken,  it  feems  probable  that  one,  or  more,  of  the 
following  methods  will  be  adopted  for  that  purpofe. 

The 


1778. 
Tax  upon  houfe  rents,         _—  m  ..  £.264,000 

Additional  duty  on  wines, ■  — —  72,000 


336^003 


1779. 
A  tax  upon  taxes,  viz.  an  additional  furcharge  of  5  per  cent,  on 

curftoms  and  excife,         ■  __^—         .,  314,000 

A  tax  upon  poft  horfes,  ■  ■         ■  ■  164,000 


1780. 

An  additional  tax  upon  malt,         ■■     -  ■                       ■    ■          310,000 

Additional  duty  on  Britifh  low  wines,  ■                    — —           20,617 

Ditto  on  Britifh  fpirits,          •    •          ■                     34-5557 

Ditto  on  brandy,         — —         ■  -—         ■                35>3i° 

Ditto  on  rum,         •■                    ■  -                            ■           70,958 

Second  additional  duty  on  wines,            ■  ■                           72,000 

Additional  duty  on  coals  exported,  ■       ■         12,899 

Additional  5  per  cent,  on  the  above  laid  taxes,     — —      — —       46,193 

Additional  duty  upon  fait,                     ■■  — — —           — —            69,000 

Additional  ftamp  duties,          ■->■»  •                      »                     21,000 

Duty  on  licences  to  fell  tea,        ■■  ■         ■                  9,082 


-  478,000 


701,61$ 


1781. 

Five  per  cent,  on  excife,  except  malt,  faap,  candles,  and  hides,     150,000 

Difcount  of  the  cuftoms,         »  ■  167,000 

Tobacco  one  penny  three  farthings  per  pound,      —       61,000 

Sugar  halfpenny  per  pound,        — — — •         -  326,000 

Since  laid,  — —  ■■  ■  ■  704,003 

Duty  on  paper,  ,    ■    ■     ■  — —         .  100,000 

Ditto  on  almanacks,  •  ■  •  10,000 

■  110,000 

2,644,616 

The  exact  national  debt  up  to  July  5,  i/8r,  is  £.177,206,000. 
The  annual  intereft  raifed  on  the  publick  is  £6,889,000. 

£0  far  the  funded  debt,    and  the  taxes  laid,    in  order    to  difcharge  the  intereft  to 
the  publick  creditors.     The  debt  unfunded  may  be  computed  as  here  under : 
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'The  Jitji  method  of  employing  a  given  fum  of  money  every  year  in  the 
reduclion  of  the  national  debt. 

The  firft  method  is  to  employ  the  annual  Surplus  of  the  Publick 
Revenue,  which  can  be  fpared  for  this  good  work,  in  repaying  to  fome 
of  the  national  creditors  a  part  of  the  capital  which  is  due  to  them,  and 
alfo  to  employ  the  annual  favings  of  the  intereft  upon  the  capital  fo  dif- 
charged  (which,  it  is  evident,  will  increafe  every  year,)  in  the  fame  man- 
ner, that  is,  in  difcharging,  or  repaying,  fome  more  of  the  faid  capital 
due  to  the  publick  creditors.  Thus,  for  example,  if  the  fum  that  can  be 
fpared  out  of  the  publick  revenue  for  this  purpofe  fhould  be  a  million  of 
pounds  fterling  a  year,  and  fome  of  the  publick  funds,  as,  for  example, 
the  4  per  cent,  annuities,  fhould  rife  to  par,  or  above  par,  fo  that  100 
pounds  in  thofe  annuities  fhall  fell  for  a  hundred  pounds,  or  more,  in  hard 
money,  the  faid  furplus  million  of  the  publick  revenue  may  be  employed 

Navy  debt  on  the   ift  of  January,   1782,  about     —        £.9,000,000 
Army  extraordinaries,  ■         ■  ■  3,000,000 

Vote  of  credit  of  laft  feffion,       ■  1,000,000 

Ordnance  debt,  ;  -  1,000,000 

Money  to  be  voted   for  navy  extras,       <  -  1,000,000 

Exchequer  bills  in  circulation,    about       — —        ■  4,000,000 

Borrowed   from   the  Bank  of  England,      —     —     —       2,000,000 

21,000,000 

Suppofe,  when  this  fum  comes  to  be  funded,  that  the  loan 

or  bargain  with  the  publick  may,  as  it  has  for  the  two  or 

three  laft  years,  be  negociated  at  5  and  a  half  per  cent. 

the  annual  intereft  to  be  paid  on  21  millions  will  be        1,155,000 

RECAPITULATION. 

Piincipal  funded  on  the   5th  of  July,    1781,     —     —     177,206,000 

Principal  which  will  remain   unfunded  on  the  ift  of  Ja- 
nuary,    1782,  •  21,000,000 

Total  of  the  national  debt  on  the  faid  laft  mentioned  day,     ■  198,206,000 

Intereft  paid,    for  which   provifions  have  been  made  by 

taxes,  5th  July,   1781,  ■  ■       ■  6,889,000 

Intereft  to  be  paid   for  the  debts   not  yet  funded,    which 

will  ftand  due  on  the  ift  of  January,   1782,      —     — -      1,155,000 

8,044,000 

So  that  on  the  ift  of  January,  1782,  the  national  debt,  funded  and  unfunded,  will 
amount  to  one  hundred  ninety-eight  mil/ions,  and  a  confiderable  fraction,  and  the 
intereft  to  eight  millions,  which  is  nearly  double  to  what  was  paid  by  the  people, 
in  taxes,  previous  to  the  breaking  out  of  the  prefent  war,  the  annual  intereft, 
on  the  ift  of  January,  J 776,  being  in  or  about  four  millions  three  hundred 
thoufand  pounds. 
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In  paying  off  a  million  of  the  capital  of  the  (aid  annuities :  and  thus  the 
rational  debt  will  be  diminifhed  by  the  fum  of  one  million  by  this  firft 
payment.  But  by  this  firft  diminution  of  the  debt  it  is  evident  the  publick 
will  have  lets  intereft  to  pay  to  the  publick  creditors  at  the  beginning  of 
the  next  year  than  it  had  before  by  the  intereft  of  the  million  that  has 
been  fo  paid  off,  that  is,  (if  the  annuities  are  4  per  cents,)  by  40,000 
pounds.  Therefore  this  fum  of  40,000  pounds,  which,  before  the  dif- 
charge  of  the  faid  million,  ufed  to  be  paid  away  every  year  to  the  publick 
creditors  as  the  intereft  of  it,  may  then  be  employed,  together  with  the 
annual  million  of  this  year  originally  deftined  to  this  purpofe,  in  dilcharg- 
ing,  or  repaying,  fome  more  of  the  capital  of  the  faid  4  per  cent,  annui- 
ties. And  in  like  manner  there  will  be  in  every  following  year  a  greater 
and  greater  fum  of  money,  by  means  of  thefe  favings  of  the  intereft  of 
the  difcharged  debt,  that  may  be  fo  applied.  And  in  the  courfe  of  fifty, 
or  fixty,  years  the  amount  of  thefe  annual  payments  to  the  publick  credi- 
tors, or  the  portion  of  the  national  debt  extinguifhed  by  them,  will  be 
exceeding  great,  being  evidently  equal  to  the  amount  of  an  annual  fum  of 
one  million  of  pounds  for  the  fame  period  of  time,  improved  at  compound 
intereft.  In  fifty  years  time  it  would  be  more  than  a  hundred  and  fifty- 
two  millions  ;  and  in  fixty  years  it  would  be  nearly  two  hundred  and 
thirty-eight  millions :  as  appears  from  Mr.  Smart's  third  table  of  compound 
intereft,  pages  70  and  72.  And  confequently,  as  the  annual  intereft  of  a 
hundred  and  fifty-two  millions,  at  4  per  cent,  is  152  times  40,000  pounds, 
or  6,080,000  pounds,  and  the  annual  intereft  of  two  hundred  and  thirty- 
eight  millions,  at  the  fame  rate,  is  238  times  40,000  pounds,  or  9,520,000 
pounds;  the  quantity  of  the  annual  intereft  of  the  national  debt,  or  of 
the  perpetual  annuities  now  due  to  the  publick  creditors,  that  would  be 
redeemed  by  the  operation  of  this  annual  furplus  million  in  the  courfe  of 
fifty  years  would  be  £.6,080,000  per  annum  •,  and  the  quantity  of  thofe 
perpetual  annuities  that  would  be  redeemed  by  the  operation  of  this  annual 
million  in  the  courfe  of  fixty  years  would  be  £.9,520,00  per  annum;  which 
is  more  than  the  whole  intereft  of  the  prefent  national  debt,  though 
increafed  to  fo  alarming  a  quantity.  So  great  would  be  the  effect  of  the 
faithful  application  of  only  the  moderate  fum  of  one  million  of  pounds 
per  annum  for  the  fpace  of  only  60  years  to  this  important  purpofe  ! 

CCLXV.  This  firft  method  of  employing  the  fuppofed  furplus  part  of  A  remark  oa 
the  publick  revenue  is  only  fit  to  be  applied  to  fuch  of  the  public  funds  as  the  faid  me; 
fhall  rile  to  par  or  above  par,  as  1  have  fuppofed  may  be  the  cafe  with 
the  4  per  cent,  annuities.  But  the  greateft  part  of  the  national  debt 
confifts  of  2  per  cent,  annuities  ;  which  will  not,  in  all  probability,  rife  at 
the  peace  to  any  thing  like  their  par,  or  nominal  value,  they  being  at 
this  time,  November,    1781,  at  the  very  low  price  of  56  per  cent.     But, 
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perhaps,  they  may  rife,  upon  a  peace,  to  £75  per  cent.  Now,  If  they 
fliould  then  rife  to  this  value,  or  to  any  other  value  lefs  than  a  hundred 
pounds  per  cent,  it  is  not  to  be  expected  that  the  Government  will  redeem 
them  at  the  full  price  of  roo  pounds  per  cent,  or  pay  the  publick  credi- 
tors a  real  hundred  pounds  for  every  nominal  hundred  pounds  of  their  flock 
in  thefe  annuities ;  becaufe  the  nation  is  not  under  any  obligation  to  redeem 
them  at  that,  or  any  other,  price,  provided  it  continues  to  pay  the  intereft 
of  them  with  punctuality.  The  Government  will  therefore  chufe  to  con- 
tinue to  pay  the  intereft  due  upon  thefe  funds,  unlefs  the  owners  of  them 
will  confent  to  be  paid  off  at  a  Ids  price  than  the  par,  or  nominal  value, 
of  their  flocks,  and  will  accept  a  price  equal  to,  or  a  little  exceeding,  the 
price  at  which  thole  (locks  (hall  then  be  found  to  fell  at  the  publick  market. 
And  many  of  the  owners  of  thefe  flocks  will,  doubtlefs,  be  glad  to  accept 
of  fuch  a  price  for  them.  This  brings  me  to  the  conlideration  of  the 
fecond  method  in  which  it  is  probable  that  a  given  annual  fum  of  money, 
that  can  be  fpared  from  the  publick  revenue  for  that  purpofe,  may  be 
employed  in  diminifhing  the  national  debt,  and  redeeming  the  perpetual 
annuities  that  are  now  due  to  the  publick  creditors  as  the  intereft  of  it. 

A  fecond  method  of  employing  a  given  fum  of  money  every  year  in  the 
reduction  of  the  national  debt. 

CCXLVI.  This  fecond  method  of  employing  a  given  annual  fum  of 
money  in  the  reduction,  or  diminution,  of  the  national  debt  confifts  in 
buying  up  with  it,  from  the  owners  of  fome  of  the  publick  flocks  that 
fhall  be  fold  at  the  publick  market  for  lefs  than  their  -par,  or  nominal 
value,  a  part  of  their  faid  flocks,  with  the  full  and  free  confenc  of  the  faid 
owners,  at  the  market-price,  or  a  price  a  little  exceeding  the  market-price, 
of  the  faid  flocks  •,  and  in  employing  the  intereft  that  would  thereby  be 
every  year  redeemed  to  the  nation,  in  the  fame  manner. 

Thus,  for  example,  if  we  fuppofe,  as  before,  that  the  annual  furplus 
of  the  publick  revenue  that  can  be  fpared  for  this  purpofe,  is  a  million  of 
pounds  fterling,  and  that  the  value  of  the  3  per  cent,  annuities  fliould  rife, 
after  the  conclufion  of  a  peace,  to  74  or  75  pounds  per  cent,  the  faid 
million  of  pounds  fterling  per  annum  may  be  employed  in  buying  up  a 
part  of  the  capital  of  the  faid  3  per  cent,  annuities,  with  the  confent  of 
the  refpective  owners  of  it,  at  the  price  of  £y$  percent,  and  the  intereft 
that  would  thereby  be  redeemed  to  the  nation  at  the  end  of  every  year  may 
alfo  be  employed  in  the  fame  manner. 
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CCXLVII.  It'  a  million  of  pounds  fterling  were  to  be  (o  employed,  of  the  efll-a 
it  is  evident  that  750,000  pounds  of  it  would  buy  up,  or  extinguifh,  a  of  this  fecond 
million  of  the  laid  capital  ot  the  3  percent,  annuities,  and  confequently  method  of  di- 
that  the  whole  million  fo  employed  would  extinguifh  a  million  and  the  natj0nal  debt, 
third  part  of  a  million,  or  £1,333,333,  °f  l'ie  la'^  capital  ,  of  which 
capital  of  £1,333,3335  the  annual  intereft  is  40,000  pounds. 

This  would  be  the  effect  of  employing  a  fingle  million  of  pounds 
fterling  in  this  manner,  or  of  the  firft  year's  execution  of  the  fuppofed 
project  of  employing  a  million  ot  pounds  in  this  way  for  feveral  years 
together.  But  at  the  end  of  the  laid  firft  year  it  is  evident  that  the 
Government  would  have  the  4., 000  pounds,  which  uled  before  to  pay  the 
intereft  of  the  capital  of  £1,^33,333  fo  extinguifhed,  to  employ  in  the 
fame  manner,  over  and  above  the  annual  million  belonging  to  this  year, 
which  was  originally  deftined  to  this  porpofe  •,  fo  that  the  quantity  of  the 
laid  capital  of  the  3  per  cent,  annuities  that  would  be  extinguifhed  by  the 
fecond  operation  ot  this  method  would  be  fo  much  as  could  be  purchaled 
at  the  price  of  £75   per  cent,  by  the  furn  of  1,040,000  pounds,    that  is, 

£ 

/  100                r                                   4                 r                                   4,160,000  \ 

( X      £1.040,000,     or    :      x     £1,040,00?,     or  32 ' or 

V  75  3  3  f 

£1.356,666  ;    of  which  fum  the  annual  intereft  is  41,600  pounds. 

Therefore  at  the  beginning  of  the  third  year  the  Government  would 
have  the  three  following  fums  to  employ  in  this  manner ;  to  wit,  firft,  the 
original  million  belonging  to  the  faid  third  year-,  2dly,  the  40,000  pounds 
of  the  intereft  of  the  national  debt  which  was  redeemed  by  the  firft  ope- 
ration •,  and,  3tlly,  the  41,600  pounds  of  the  intereft  of  the  fame  debt 
which  was  redeemed  by  the  fecond  operation;  which  lums  together  amount 
to   1,081,600   pounds.     And  this   fum  would  be  fuffkient  to  extinguifh 

/:£    x    £i,c8i,6oo,  or  J    £1,442,133  of  the  faid  capital  of  the  3  pet- 
cent,  annuities  i  the  intereft  of  which  capital  is  43,264  pounds  per  annum. 

Therefore  the  fums  that  the  Government  will  have  to  employ  in  this 
manner  at  the  beginnings  of  the  firft,  fecond,  third,  and  fourth  years 
during  the  time  that  this  method  fhall  be  puriued,  will  be  as  follows ;  to  wit, 

1  ft,       £t, 000,000, 

2dly,    £1,000,000  -f-  £40,000,    or  £1,040,000, 

3Qly,    £i,oco,ooo  -+-  £40,000  -f-  £41,600,    or  £1,081,600,      and 

4tnlv>  £f,coo,oco    •+-    £40,000     ■+■    £41,^00    "t"    £43^64,       or 


£1,124,864. 
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Thefe  fums,  £1,000,000,  £1,040,000,  £1,081,600,  and  £1,124,864, 
are  in  continual  geometrical  proportion,  the  common  ratio  of  the  terms 
being  that  of  100  to  104;  and  the  fecond,  third  and  fourth  terms  are 
the  values  of  a  million  of  pounds  at  the  ends  of  one,  two,  and  three  years, 
■when  improved  at  compound  intereft  at  the  rate  of  4  per  cent.  And  in 
like  manner  it  will  be  found  that  the  fums  which  the  Government  will 
have  to  employ  in  the  fame  manner  at  the  beginnings  of  the  fifth,  fixth, 
feventh,  and  other  following  years  during  which  this  method  ihall  be 
puriued,  will  the  values  of  a  million  of  pounds  at  the  ends  of  four,  five, 
fix,  and  every  following  number  of  years,  when  the  faid  million  is  im- 
proved during  thofe  years  at  compound  intereft  at  the  rate  of  4  per  cent. 
Therefore  the  total  amount  of  all  the  annual  fums  which  the  Government 
would  have  to  employ  in  this  manner  during  any  given  number  of  years, 
in  confequence  of  having  fet  apart  an  original  annual  fum  of  a  million  of 
pounds  for  this  purpofe,  would  be  equal  to  the  total  amount  of  an  annual 
fum  of  a  million  of  pounds  at  the  end  of  the  fame  number  of  years,  if 
the  faid  annual  fum  were,  as  fa  ft  as  it  was  received  by  the  perfon  to  whom 
it  was  due,  to  be  immediately  lent  out  and  improved  at  compound  intereft 
at  the  rate  of  4  per  cent.  But  we  have  already  obferved  that  it  appears 
from  Mr.  Smart's  tables  of  compound  intereft,  pages  70  and  72,  that  the 
total  amount  of  an  annual  payment  of  a  million  of  pounds,  lo  improved 
at  compound  intereft  at  the  rate  of  4  per  cent,  for  a  period  of  fifty  years, 
is  more  than  a  hundred  and  fifty-two  millions ;  and  that  the  amount  of  it 
for  a  period  of  fixty  years  is  very  nearly  two  hundred  and  thirty-eight 
millions.  Therefore  the  total  amount  of  all  the  fums  which  the  Govern- 
ment would  have  to  employ  in  thus  buying  up  the  ftock  of  the  3  per  cent, 
annuities  at  the  price  of  £75  per  cent,  if  an  annual  fum  of  a  million  of 
pounds  fterling  per  annum,  together  with  the  intereft  that  would  be  con- 
tinually redeemed  by  it,  were  to  be  faithfully  applied  to  this  purpofe  for 
a  period  of  fifty  years,  would  be  more  than  a  hundred  and  fifty- two  mil- 
lions •,  and  the  amount  of  all  the  fums  which  the  Government  would  have 
to  employ  in  this  manner  in  the  courfe  of  fixty  years  would  be  very  nearly 
two  hundred  and  thirty-eight  millions.  And,  as  every  million  of  this 
money  would  be  fufficient  to  extinguifti  £1,333,333  of  the  capital  of  the 
faid  3  per  cent,  annuities,  it  follows  that  the  amount  of  all  the  laid  annual 
fums  that  would,  according  to  this  fecond  method  of  employing  the  faid 
annual  furplus  million,  be  applied  to  the  extinguifhment  of  the  capital  of 
the  faid  3  per  cent,  annuities,  in  the  courfe  of  fifty  years,  would  be  fuffi- 
cient to  have  extinguiffied  in  that  time  more  than  152  times  £1,333,333, 
or  than  £202,666,666  of  that  capital,  and  confequently  to  have  redeemed 
for  the  nation  more  than  152  times  40,000  pounds  per  annum,  or  6,080,000 
pounds  per  annum  of  the  perpetual  annuities  which  pay  the  intereft  of  that 
capital :  and  the  amount  of  the  faid  annual  fums,  that  might  be  fo  em- 
ployed, in  the  courfe  of  fixty  years  would  be  fufficient  to  have  extinguished, 
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very  nearly,  238  times  ^,333,333,  or,  very  nearly,  £3 17,33,2.54,  of 
the  laid  capital  of  the  3  per  cent,  annuities,  and  confequently  to  h.ive 
redeemed  for  the  nation  very  nearly  2  31  times  40,000  pounds  per  annum, 
or  very  nearly  9,520,000  pounds  per  annum  of  the  perpetual  annuities 
which  pay  the  intereft  of  the  faid  capital:  which  latter  fum,  £9,520,000, 
is  greater  than  the  whole  intereft  of  the  prefent  national  debt,  though 
increaled  of  late  to  fo  alarming  a  quantity. 

CCXLVIII.  It  is  evident  that  the  two  foregoing  methods  of  applying  The  two  fare- 
an  annual  lum  of  a  million  of  pounds,  together  with  the  intereft  con-  going  methodi 
tinually  redeemed  by  it,  for  a  given  number  of  years,  to  the  diminution  ^'"natioird 
of  the  national  debt,  to  wit,  by  paying  off  at  par  thofe  ftocks  which  debt  would  be 
carry  an  intereft  of  4  per  cent,  when  the  price  of  thofe  ftocks  fliall  rife  to  equally  effica- 
par,  and  by  buvins;  up  at  the  price  of  fjK  per  cent,  (with  the  confent  of  Ci0Us.  fnd  b,e- 
the  owners  or  them,)  thole  ftocks  which  ihall  carry  an  intereft  or  3  per 
cent,  would  be  equally  beneficial  to  the  publick,  or  that  the  quantity  of 
the  intereft  of  the  national  debt  that  would  be  redeemed  by  either  of  them 
in  a  given  time  would  be  exactly  the  fame  as  the  quantity  of  the  laid 
intereft  that  would  be  redeemed  by  the  other  in  the  fame  time. 

Expediency  of  appropriating  by  ac~l  of  parliament,  in  the  Jiricteji  man- 
ner pofjible,  the  Jum  of  one  million  of  pounds  Jlerling  per  annum  «// 
of  the  Jinking  fund,  during  a  term  of  fifty ',  or  Jixty,  years,  to  the 
difcharge  of  the  national  debt. 

CCXLIX.  The  foregoing  very  great  operation  of  only  one  million  of 
pounds  fterling  a  year,  with  the  intereft  continually  redeemed  by  it,  in 
the  courfe  of  fo  moderate  a  period  of  time  as  fifty,  or  fixty,  years,  when 
ftrictly  applied  to  this  purpofe  of  diminilhing  the  national  debt  without  any 
interruption,  in  either  of  the  two  foregoing  methods,  ought,  one  would 
think,  to  induce  the  Parliament  to  appropriate  that  fum  out  of  the  finking 
fund  to  this  important  purpofe  in  the  ftricteft  manner  that  can  be  devifed, 
for  the  fpace  of  fifty,  or  fixty,  years,  and  to  forbear  to  interrupt  its 
operation  during  that  period  upon  any  account,  or  occafion,  whatsoever, 
however  urgent.  And  it  feems  the  more  reafonable  to  expect  that  fuch  a 
meafure  will  loon  be  adopted,  becaufe  the  finking  fund  has  of  late  years 
produced  no  lefs  a  fum  than  three  millions  of  pounds  fterling  per  annum : 
and  our  minifters  of  ftate,  as  well  as  the  owners  of  property  in  the  publick 
funds,  ought  to  recollect  that  the  whole  of  the  laid  fund,  as  its  name 
imports,  was  once  appropriated  by  Parliament  to  this  very  purpofe,  of 
Jinking,  or  diminifhing,  the  national  debt,  in  the  manner  now  recommended 
for  one  third  of  it. 

A  third 
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A  third  method  of  employing   a  given  annual  fum  of  money  in  the 
reduction  of  the  national  debt. 

CCL.  A  third  method  of  employing  the  faid  annual  furplus  million, 
or  other  part  of  the  publick  revenue  that  can  be  fpared  for  this  purpofe, 
to  the  diminution  of  the  national  debt,  would  be  to  convert  fome  of  the 
perpetual  annuities  now  due  to  the  publick  creditors  as  the  intereft  of  the 
laid  debt,  into  temporary  annuities,  or  annuities  that  fhould  continue  only 
for  a  limited  number  of  years,  as,  for  example,  for  100  years,  or  80 
years,  or  60  years,  or  30  years,  but  which  mould  be  greater  than  the 
perpetual  annuities  in  the  room  of  which  they  fhould  be  fubftituted,  in  a 
certain  juft  and  reafonable  proportion  that  was  adapted  to  the  change 
made  in  their  duration :  the  faid  change  being  made  with  the  confent  of 
the  proprietors  of  the  perpetual  annuities  that  fhould  be  fo  converted, 
p'or  without  this  confent  a  meafure  of  this  kind  would  be  a  breach  of  the 
national  faith :  but  with  fuch  confent  of  the  proprietors  concerned  it 
would  be  a  perfectly  juit  meafure,  and  might,  I  imagine,  be  fometimes  an 
expedient  one.  And,  if  it  were  adopted,  the  faid  annual  furplus  million, 
or  other  part  of  the  publick  revenue  that  could  be  fpared  for  this  purpofe, 
might  be  employed  in  paying  the  additions  that  would  be  neceffary  to  be 
made  to  the  faid  perpetual  annuities  in  compenfation  for  the  abridgement 
of  their  duration. 


A  remark  on         CCLI.     By  this   third  method  of  proceeding  the  national  debt  would 

the  if"!?  t!ljrd  not  be  diminiflied  gradually,  or  every  year   a  little,  as  in  the  two  former 

minifliinsr  the  meth°ds  >    but,  on  the  contrary,  the  intereft  annually  paid  to  the  publick 

national  debt,  creditors  would  be  fomewhat  increafed  during  the  continuance  of  the  new 

temporary  annuities  that  had  been  fubftituted   in  the  room  of  fome  of  the 

former  perpetual  ones.     But  at  the  end  of  that  time  the  whole  of  the  faid 

temporary  annuities  would  ceafe  at  once,  and  confequently  the  perpetual 

annuities,  in  lieu  of  which  they  had  been  fubftituted,  would  be  redeemed 

to  the  nation. 


The taid  third  CCLII.  This  third  method  of  diminifhing  the  national  debt  will 
method  would  nave  preciiely  the  fame  effect  at  the  end  of  the  term  during  which  the 
cadous  \vki".  new  temporary  annuities  which  are  fubftituted  in  lieu  of  the  former  per- 
either  of  the  petual  annuities,  are  to  continue,  as  either  of  the  two  former  methods  ■, 
two  former  in  that  is,  the  quantity  of  the  intereft  of  the  national  debt  which  will  be 
diminifhing  redeemed  by  this  third  method  at  the  end  of  the  faid  limited  number  of 
^  f  tnatl0na  years,  by  employing  a  million  of  pounds  fterling,  or  any  other  given  fum 
of  money,  every  year  in  this  manner,  will  be  the  fame  as  the  quantity  of 

the 


)ti.'J. 
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.the  faid  intereft  that  would  be  redeemed  in  the  fame  courfe  of  time  by 
employing  the  fame  million  of  pounds,  or  other  annual  futn,  together  with 
the  Livings  of  intereft  annually  produced  by  it,  in  either  of  the  two 
former  methods. 


CCLIII.  Trtu«,  for  example,  if  the  intereft  of  money  is  fuppofed,  3s  Amximplsof 
before,  to  be  4  per  cent,  and  the  term  during  which  the  new  temporary  itsc^c1'na 
annuities,  (which  are  fubflitutcd  in  lieu  of  the  former  perpetual  annuities,)  ^ 
are  to  conrinue,  is  fixty  years,  we  fhall  find  that  the  quantity  of  the  intereft 
of  the  national  debt,  or  of  the  perpetual  annuities,  that  would  be  re- 
deemed by  the  application  of  a  million  of  pounds  everv  year  during  the  faid 
fixty  years  according  to  this  third  method,  or  by  employing  the  faid  million 
in  paying  the  additions  which  would  have  been  made  to  the  perpetual 
annuities  which  had  been  converted  into  temporary  ones,  would  be  exactly 
the  fame  as  the  quantity  of  the  intereft  of  the  national  debt,  or  of  the 
perpetual  annuities,  that  would  be  redeemed  in  the  fame  period  of  fixty 
years  by  employing  the  fame  fum  of  a  million  every  year,  together  with 
the  annual  favings  of  intereft  produced  by  it,  in  either  of  the  two  former 
methods;  which  fum  we  have  feen  above  to  be  ,£9,530,000  per  anmwu 
This  may  be  fhewn  in  the  manner  following. 

When  the  intereft  of  money  is  4  per  cent,  or  a  perpetual  annuity 
of  four  pounds  a  year  is  worth  a  hundred  pounds,  and  confequently 
a  perpetual  annuity  of  one  pound  a  year  is  worth  twenty-five  pounds, 
a  temporary  annuity  of  one  pound  a  year,  that  is  to  continue  only 
for  fixty  years,  will  be  worth  only  ,£22.6234;  as  appears  from  Mr. 
Smart's  fourth  table  of  compound  intereft,  page  8o.  Therefore  a  tem- 
porary annuity  for  60  years  that  fhall  be  worth  25  pounds,  or  lhall  be 
equal  in  value  to  a  perpetual  annuity  of  one  pound  a  year,  muft  be  greater 
than  a  like  temporary  annuity  of  one  pound  a  year  in   the  proportion  of 

£25  to  £22.6234,  and  therefore  will  be  =  £1   x   J£- or  £1.1050, 

22.6234 

or  fomething  lefs  than  1/.  25.  id.~  a  year.  And  confequently,  if  the 
Government  were  to  convert  fome  of  the  perpetual  annuities,  now  due 
to  the  publick  creditors,  into  temporary  annuities  for  60  years,  (with 
the  conicnt  of  the  proprietors  of  them,)  and  were  to  allow  to  each  pro- 
prietor the  fum  of  1/.  is.  \d.^  per  annum  during  the  faid  term  of  60 
years,  inftead  of  every  fum  of  il,  per  annum  that  had  formerly  been  due 
to  him  for  ever,  fuch  a  bargain  ought  to  be  confidered  as  fair  and  equal 
on  both  fides. 

Now,  fince  for  every  perpetual  annuity  of  one  pound  a  year  that  ftioukl 
be  thus  changed  into  a  temporary  annuity  for  60  years,  it  would  be  ne« 

Q^  q  ctffory 
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cefiary  to   allow    the    proprietor   of   it    an    annuity  of    \l.    is.   \d.-i%    of 

£1.1050,  a  year  during   the  faid  term  of  60  years:    it  fallows   that  for 

every  million  of  pounds  per  annum  of    the  faid  perpetual    annuities    thac 

fhould  be  thus  changed  into  temporary  annuities  for  a  term  of  60  years,  it 

•would  be  neceflary  to  allow  to  the  proprietors  of  the  laid  million  of  perpetual 

annuities  a  million  times  £1.1050  per  annum,  or  £1,105,000,  or  a  million 

and   a   hundred  and  five   thoufand  pounds  per  annum,    to  be  continued 

during  the  faid  term  of  60  years  •,  or,  in  other  words,  an  annual  additional 

fum  of  £105,000  would  be  required  to  enable  the  Government  to  convert 

£ioco,ooo  per  annum  of  the  perpetual  annuities  into  temporary  annuities 

for  60  years.     Therefore  an  annual  additional  fiim  of  £1000,000  would  be 

fuffieient  to  enable   the  Government  to  convert  into  annuities  for  60  years 

a   quantity    of    the    perpetual    annuities    that    is   as    much    greater    than 

£1,000,000    a   year    as   £i,oco,ooo    is    gieater    than  £105,000 ;    which 

.     .,  1,000,003  r       „  1000 

greater  quantity  is  (£i,oco,ojo  x  — — -' ,     or    £1000,000    x  

105,000  105 

or  £1,000,000  x  9.52.  or)  £9,520,000.      Therefore  the  quantity  of  the 

intereft  of  the  national  debt,  or   of  the  perpetual   annuities,  that  would  be 

redeemed  to  the  nation  in  the  courfe  of  60  years  by  employing  the  fum  of 

a  million  of  pounds  per  annum  during  that  time  in  this  third  manner  would 

be  £9,520,000  per  annum.     Q_ED. 


In  one  refpeft         CCLIV.     It  appears  ..therefore  that  thefe  three  different   methods   of 

'J|1S  th'rd  me"  applying  a  given  annual  fum  of  money  to  the  diminution  of  the   national 

ine   a  eiv^n "  debt,  or  to  the  redemption  of  the  publick  revenue    that  is   mortgaged  for 

fum  of  money  the  payment  of  the  intereft  of  it,  are  equally  efficacious,  if  they  are  pur- 

every  year  to  fuecj  with  equal  fteadinefs.     But  in  this  laft  refpeel,  I  mean  the  probability 

the  diminution  Qf  tnejr  (-,<..;,-,„   purlued   with   fteadinefs   for  a  coniiderable  length  of  time, 

^ebt^eems^o  tney  do  not  feem  to  be  quite  equal ;  but  the  third  method  feems  rather  to 

be  preferable  have  the  advantage  of  the  former  two.     For,  if  either  the  firft  method  of 

to  either  of  the  applying  a  given  annual  fum  of  money  to  this  purpofe,    to  wit,    "  that  of 

two  former     tmpioying  it  every  year  in  repaying,  at  their  par,  or  nominal  value,  fome 

"appHng  it  to  °f  thole  ftocks,  or  branches  of  the   national   debt,  which  fhall  have  rifen 

tne  fame  pur-  at  the  publick  market  either  to,  or  above,  their  faid  par,  or  nominal  value;" 

l^fe.  or  the  fecond   method,  of  applying  it  to  the  fame  purpofe,  to  wit,    "  by 

buying  up  at  the  market  price,   or  at  a  price  very  little  exceeding  the 

market  price,  fome  of  the  publick  ftocks  that  were  under  their  par,  or 

nominal  value,  with  the  confent  of  the  refpeftive  owners  of  them  ;"    I  fay, 

if  either  of  thefe  methods  were   to  be  adopted,  there  would  be  reafon  to 

apprehend     that,    whenever  any    particular   emergence   fhould    arife    that 

required  a  greater  expenditure  of  publick  money  than  ordinary,  the  mi- 

nifters  of  ftate  might  be  tempted  to  propofe  to  the  Parliament,  and  the. 

Parliament 
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Parliament   to  adopt  the  propofal,  that   the  operation  of  diminiflung  the 
national  debt  fliould  be  fufpended  for  a  year,  and   the  (aid  annual  fum  that 
had  been  allotted  to   this  purpofe,    fnould   be  applied  to  the   difcharge   of 
the  extra-ordinary  expence  that  was  made  neceftary  by   the   fuppofed  emer- 
gency :   becaufe   by   lb  doing  they  would  avoid  the  odium  and  difficulty  of 
raifing  the  laid  extra-ordinary  money  by  laying  frefh  taxes  upon  the  people. 
The  experience  of  the  nation  affords  fufneient  grounds  for  fuch  an  appre- 
henfion.     For   we  have  had   but  too  many  instances  of  fuch  a  difpolition 
both  in  our  minifters  of  Hate  and   in  our   parliaments  ever  fince  the  year 
1 733,  when  Sir  Robert  Walpole   firft   began   to   divert    the   linking   fund 
from  its  original  deftination   oi  finking,  or  diminishing,  the  national  debt, 
and  employed   it  in  defraying  the  current   fervices  of  the  year:    without 
which  change  in  the  application  of   it,    the  continual  operation   of  that 
large  and  ufeful    fund    from    the    year    1733   to  the   prefent  year,   1781, 
would  have  extinguished  almoft  all  our  publick  debts  foon  after  they  had 
been  contracted,  though   they  have  now   increafed  to  fuch  an  enormous 
quantity.     But,  if  the  aforefaid  annual  furplus  million  were  to  be  applied 
to  the  diminution  of  the  national  debt  in   the  third  method  above-men- 
tioned, that  is,    "  by  paying  with  it  the  additions   that  mould  have  been 
made  to  fome  of  the  perpetual  annuities  now  due  to  the  publick  credi- 
tors, upon   a  converfion  of  the  faid   annuities    (with  the  confent  of  the 
creditors   to  whom   they   were  due,)  into  greater  annuities  for  a  limited 
number  of  years,"   it  could  never  afterwards  be  diverted  from   this  defti- 
nation, and  applied  to  any  other  purpofe,  without  an    abfolute  breach  of 
the  national  faith  ;    which,  I  prefume,  we  may  confider  as  a  kind  of  moral 
impoffibility.    For,  as  fuch  a  meafure  would  not  only  be  exorbitantly  unjuft 
and  cruel  towards  the  numerous  unhappy  individuals  who  would  be  the 
immediate  fufferers  by  it,  but  iikewife  moll  ruinous  to  the  general  credit 
and  commerce  of  the  kingdom,  and  likely  to  produce   the   moft  dreadful 
fcenes  of  internal  mifery  and  conrufion ;    we  may  realonably  hope  that  our 
minifters  of  ftate,  and  our  parliaments,  will  always  look  upon  it  with  the 
ntmoft  horror  and    deteftation,    and   will    coniequently    think   themfelves 
bound  in  duty  to  prevent  it  by  the  moft  vigorous  and  extenfive  exertions 
of  their  right  of  impoling  new   taxes  that   may  become  neceffary  for  that 
purpofe,  however  difagfeeable  and  unpopular   fuch  exertions   may   appear. 
And  therefore,  I  think,  we   may   confider  fuch  an  event  as   morally   im- 
poffible.     And,  if  we  are  right  in  lb  confidering  it,  we  may  conclude  that 
the  aforefaid  third  method  of  applying  any  given  annual  fum  to  the  dimi- 
nution of  the  national  debt  will  delerve  to  be  preferred  to  both  the  former 
methods  of  applying  it  to  the  fame  purpole,    becaufe  of  the  poffibility, 
and,  perhaps,  even  probability,  that  thofe  former  methods  of  applying  it 
may  occafionally  be  iufpended  and  interrupted. 


Qjl   2  A  fourth 
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A  fourth  method  of  employing  a  given  fum  of  money  every  year  in  the 
reduction  of  the  national  debt*- 

CCLV.  A  fourth  method  of  applying  a  given  annual  fum  of  money 
co  the  diminution  of  the  national  debt,  or  the  redemption  of  the  intereft 
of  it,  might  be  as  follows.  Some  of  the  perpetual  annuities  now  due  to 
the  publick  creditors  might,  with  the  confent  of  the  owners  of  them,  be 
converted  into  life-annuities  for  the  lives  of  their  refpective  owners,  or  for 
the  lives  of  other  perfons  whom  they  fhould  name,  and  who  may  be  called 
their  nominees  :  which  life-annuities,  it  is  evident,  mull  be  greater  than  the 
correfponding  perpetual  annuities,  in  the  room  of  which  they  would  have 
been  fubftituted,  in  various  proportions  fuited  to  the  feveral  ages  of  the 
perfons  for  whofe  lives  they  would  be  to  continue.  And  the  laid  annual 
ium  of  money,  that  could  be  fpared  out  of  the  publick  revenue  for  the 
purpofe  of  diminifhing  the  national  debt,  might  be  employed  in  the  pay- 
ment of  the  additions  neceffary  to  be  made  to  the  faid  perpetual  annuities 
upon  their  being  fo  converted  into  life-annuities. 

This  fourth  CCLVI.      In    this   method   of  diminifhing    the   national    debt,     it   is 

method    of     evident,  there  will   be  continual  favings  of  intereft   arifing   to   the   nation 
diminifhing      every  year  by  the  deaths  of  fome  of  the  life-annuitants.     Now,  if  thefe 

the    national      r     ■  _     .• ti_. i 1     r__  .l-  /-_ _..r_  „r    j:„-    in.: .u_ 


qually  efFec-    j[]iaij  nave  ,;fen  to  par^  or  above  par,  or  in  buying  up  at  the  market  price, 

f^r   *  ■!?  or  at  a  price  very  little  greater  than  the  market  price,    (with  the  confent  of 

cither  of  the  the  refpettive  owners  of  it)    fome  part  of  thofe  ftocks  which   fhall  continue 

three  precetd-  under  par;    the  quantity  of  annual  intereft  that  would  be  redeemed  to  the 

icg  methods.,    nation  by  applying  a  given  fum  of  money  every  year  in  this  fourth  method 

during  the  life  of  the  longed  liver  of  all  the  faid  life-annuitants,  would  be 

the  very,  fame  that  would  be  redeemed  by  applying  the  fame  fum  of  money 

to  the  diminution  of  the  national  debt  during  the  fame  length  of  time  in 

either  of  the  three  preceeding  methods.     Of  which  it  may  not  be  amifs  to 

give  an  example :  which  may  be  done  as  follows. 

An  example  of  this  third  method  of  applying  a  given  fum  of  money  every 
year  to  the  diminution  of  the  national  debt. 

CCLVII.  It  has  been  fhewn  above  that  a  million  of  pounds  fterlirrg 
per  annum,  applied  conftantly  to  the  diminution  of  the  national  debt,  or 
the  redemption  of  the  intereft  of  it,  for  the  fpace  of  60  years,  in  either  of 

the 
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the  three  foregoing  methods,  will  redeem  an  annual  intereft  of  9,520,000 
pounds.  We  will  therefore  now  inquire  what  quantity  of  annual  intereft 
the  fame  annual  fum  of  a  million  of  pounds  fterling  will  redeem  in  the 
fame  courfe  of  time,  if  applied  in  this  fourth  method  -,  making  the  fame 
fuppofuions  as  before,  to  wit,  that  the  flocks  which  cany  an  intereft  of  4 
per  cent,  will  rife  to  par,  and  that  thole  which  carry  an  intereft  of  3  per 
cent,  will  rife  to  £75  per  cent,  and  ufing  the  table  of  the  values  or  lite- 
annuities  when  the  intereft  of  money  is  4  per  cent,  which  is  given  above 
in  page  225,  for  the  valuation  of  the  life-annuities  which  we  are  now  going 
to  confider,  and  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the 
duration  of  human  life  (upon  which  the  faid  table  in  page  225  is  founded,) 
for  the  purpofe  of  afcertaining  the  numbers  of  the  iife-annuitants  that  will 
die  off  in  every  year  of  the  whole  term,  and  the  confequent  iavings  of 
intereft  that  will  accrue  every  year  to  the  pubiick  by  their  deaths. 


CCLVIII.  Now,  that  this  calculation  (which  will  unavoidably  rurt' 
into  confidcrable  length,)  may  not  be  too  tedious  and  intricate,  we  will 
fuppofe  that  all  the  perfons  for  whofe  lives  the  new  annuities,  that 
are  to  be  fubftituted  inftead  of  the  former  perpetual  annuities,  ihall  be 
granted,  are  of  the  fame  age.  And  further,  —  as  it  is  fuppofed  that 
the  whole  operation  of  this  fourth'  method  is  to  continue  during  the 
lpace  of  60  years  •, and  in  Monfieur  de  Parcieux's  table  of  the  pro- 
babilities of  the  duration  of  human  life,  only  one  perfon,  out  of  the 
whole  original  number  of  1000  perfons  living  at  the  age  of  3  years,  is 
fuppofed  to  live  to  the  age  of  94  years,  and   that  one  perfon  is  fuppofed 

to  die  before  he  attains  the  age  of  95  years  ; we  will  fuppofe  the  feveral 

perfons,  for  whole  lives  the  faid  new  annuities  fhall    be   granted,  to  be  all 
of  the  age  of  35  years :  for  then  it  may  be  fuppofed  that  the  longeft  liver 
of  them  will  live  almoft  to   the  very  end  of  the  faid   term  of  60  years  ■ 
during  which  this  operation  is  to  continue, 

CCLIX.  Now  it  appears  above  by  Table  xvi,  page  225,  that,  when  Acomputation 
the  intereft  of  money  is  4  per  cent,  or  the  value  of  a  perpetual  annuity  of  the  quantity 
of  four  poinds  a  year  is  a  hundred  pounds,  and  confequently  the  value  of  the  intereft 
of  a  pe  petual  annuity  of  one  pound  a  year  is  twenty-five  pounds,  the  debt  *  "hat01"1 
value  of  an  annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the  would  be  re- 
age  of  is  years  is  £16.084,014.  Therefore  an  annuity  for  the  life  of  deemed  to  the 
a  perfon  of  the  age  of  35  years  that  fhall  be  worth  25  pounds,  or  fhall  Pub'lckbythis 
be  equal  in  value  to  a  perpetual  annuity  of  one  pound  a  year,  will  be  ™nnui°ie$atthe 
greater  than  an  annuity  of  one  pound  a  year  for  the  life  of  the  fame  endof  60  years 
perfon  in  the  proportion  of  £25  to  £16.084,014,    and  therefore  will  be  without  the 

equal  Wjoftta. 


an- 


nual   iavings 
that  would  accrue,  to  the  pubiick  by  the  death?  of  Come  of  the  life-annuitants  in  the  courfe 


of  the  laid  term. 
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equal  to  £1   x    ??:co?2^?     or  £1.554,338.     This  therefore  is  the  life- 

16.084,014 

annuity  which  each  of  the  perfons  aged  35  years  for  whofe  lives  we 
fuppofe  the  faid  life-annuities  to  be  granted,  ought  to  receive  in  lieu  of 
the  perpetual  annuity  of  one  pound  a  year  in  the  room  of  which  it  is 
fubftituted.  Therefore  for  every  million  of  pounds  per  annum  of  the 
perpetual  annuities,  now  due  to  the  publick  creditors,  which  jhould  be 
thus  converted  into  life-annuities  for  the  lives  of  perfons  of  the  age  of 
25  years,  it  would  be  neceiTary  that  Government  mould  eftablifh  life- 
annuities  to  the  amount  of  a  million  times  £1.554,338  per  annum,  or  to 
the  amount  of  £1,554,338,  per  annum  ;  which  would  require  an  additional 
annual  intereft  of  £554,338:  fo  that  an  additional  annual  intereft  of 
554,338  pounds  would  be  lufficient  to  enable  the  Government  to  convert 
a  million  of  pounds  per  annum  of  the  perpetual  annuities  into  life-annuities 
for  the  lives  of  perfons  of  the  age  of  35  years.  Therefore  an  additional 
annual  intereft  of  £1000,000  will  be  fuffieicnt  to  enable  the  Government 
to  convert  into  life-annuities  for  the  lives  of  perfons  of  the  age  of  35  years 
a  quantity  of  the  perpetual  annuities  that  is  greater  than  £1000,000  per 
annum  in  the  proportion  of  £1000,000  to  £554,338,  that  is,  a  quan- 
tity   of    the  faid   perpetual   annuities    that   is   equal   to    (£1000,000   x 

3000,0000  orj  £^803,953  per  annum.  Therefore  at  the  end  of  the 
554>338 
faid  term  of  60  years,  when  all  the  faid  life-annuitants  (who  were  of  the 
age  of  35  years  at  the  beginning  of  the  faid  term,)  will  be  dead,  the  faid 
fum  of  £1,803,953  per  annum  of  the  perpetual  annuities  will  be  intirely 
redeemed  to  the  nation  by  means  of  this  converfion  of  them  into  life- 
annuities, 

Ofthefavings        CCLX.     This  would  be  the  quantity  of  the  perpetual  annuities  that 

thatwouldac- would  be  redeemed  by  this  operation   in  the  courfe  of  60  years,  if  all  the 

crueeveryyear  aforcfa-lcj  life-annuitants  had  lived  to  within  a  day  of  the  end  of  the  whole 

by  thePdeaths  60  years,  or  if,  when   they  had  died  off  in  the  different  years  of  the  faid 

ct  fome  of  the  term   according  to  the  courfe  of  nature,    the  favings  which  would  have 

lite-annui-       accrued  every  year  to  the  publick  by  their  deaths  had  not  been  applied  to 

Jams.  the  fame  purpofe  of  diminiihing  the   national   debt,  but  had   been  fpent 

upon  fome  other  fervice.     But  it  was  fuppofed  above  that  thefe  favings 

were  to  be  employed  continually  to  the  fame  purpofe  of  diminiihing  the 

national   debt   in  either  the   firft   or  the    fecond  of  the   methods  above- 

defcribed.      We    mult  now    therefore   inquire   what  thefe   favings   would 

amoqnt  to  in  every  year  of  this  whole  term,  and  what  quantity  of  the 

perpetual  annuities  they   would  refpeclively  be  lufficient  to  redeem  in  the 

courle  of  the  faid  term,  if  they  were  applied  to  that  ule  in  either  the  firft 

or  the  fecond  method  above-mentioned,     Thefe  inquiries  may  be  made 

in  the  manner  iollowing. 

CCLXL     The 
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CCLXI.     The  number  of  pcrfons  reprefented    in   Monfieur  de   Far-  Oi rhe number 
cieux's  table  as  living  at  the  age  of  35  years   is   69}.     The   money   to    be  ofperfons rap. 
paid   annually    by   the   Government  in  lite-annuities,  {o  long   as   the   life-  P?        to    ^ 
annuitants  fhall  be  all  alive,  in  lieu  of  the  £1,803,953  Per  annum  of  per-  tana  and" the 
petual  annuities  which  are  to  be  redeemed,  is  the  laid  fum  of  £1.803,953  value  of  their 
per  annum  together  with  the  annual  million  of  pounds  which  is  deftined  to  annuities, 
this  purpofe,  and  confequently  is   £2,803,953  per  annum.     Therefore,  if 
we  fuppofe   thefe   life-annuities  to  be  diftributed  equally  amongft  694  per- 
fons,  all  of  the  age  of  25  years,  each  of  the  laid  perfons  will  be  polTeffed 

£ 

of  a  life-annuity  of  (_l23^21      or)  £4040.27   per  annum.     And  con- 
\       694      '        / 

fequently,  if  we  fuppofe  them  to  be  equally  diftributed  amongft  6940 
perfons,  all  of  the  lame  age  of  25  years,  each  of  the  faid  perfons  will  be 
poflefled  of  a  life-annuity  of  £404.027  per  annum:  and,  if  we  fuppofe 
them  to  be  equally  diftributed  amongft  69400  perfons,  all  of  the  fame  age 
of  25  years,  each  of  the  faid  perfons  will  be  pofleffed  of  a  life-annuity  of 
£40.4027,  or  4.0L  Ss.  \d.  per  annum,  Let  us  make  this  laft 
luppofition. 

CCLXII.     Then,  fince  it  appears  by  Monlleur  de  Parcieux's  table  of  Of  the  faving 
the  probabilities  of  the  duration  of  human  life,  that  out  of  694  perfons  made  at  the 
of  the  age  of  35  years,  all  living  at  the  fame  time,  only  686  perfons  will  ™   °  l  e  ''^ 
be  living  at  the  end  of  a  year,  or  at  the  age  of  7,6  years,  it  follows  that  deathsoffome- 
out  of  the  faid  69400  perfons  above-mentioned,  of  the  age  of  35  years,  all  of  the  life- 
living  at  the  fame  time,  for  whofe  lives  thefe  annuities  of  £40.4027,  or  annuitanCs> 
40/.  8s.   \d.  each,    are  fuppofed  to  be  granted,  only  68600  will  be  living 
at  the  end  of  a  year,  or   at   the  age  of  36   years.     And   confequently  the 
annuities  that  would  have  been  payable  to  the  other  800  life-annuitants 
at  the  end  of  the  year,  if  the  faid  annuitants  had  been  then  living,  will  be 
laved  to  the  publick,  and  will  be  ready  in  the  publick  treafury  to  be  em- 
ployed, in  any  manner  that  may  be  thought  fit,  towards  the  diminution  of 
the  national  debt.     The  amount  of  thefe  annu.ties  is  800  times  £40.4027,  Otthemanne? 
or  £32,322.1600.    Now,  if  this  fum  £32,322.1000  is  immediately  laid  out  in.  wll'ch  the 
either   in  paying  off  forne  of  the  capitat  of  the  4  per  cent,  annuities  at  :aid   3V1"£  * 
par,  according   to  the  firft  method  above-defcribed,  or  in  buying  up  fome  duringnthe°re- 
of  the  capital  of  the    3  per  cent,  annuities  at  the  price  of  £y§  per  cent,  maimng  59 
according  to  the  fecond  method  above-defcribed ;  and  thr  intereft:  of  the  years  of  the. 
capital  thereby  extinguifhed,  or  the  portion  of  the  perpetual  annuities  that  laid  term   ci 
will  be  redeemed  at  the  end  of  the  next,  or  fecond,  year,  by  thus  employ- 
ing   the  faid  fum  of  £32,322.1601,  be  likewife  employed  in   the  fame 
manner ;    and  the  intereft  of  the  capital  extinguifhed  by  this  fecond  opera- 
tion, or  the  portion  of  the  perpetual  annuities  that  will  thereby  be  redeemed 

at- 
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at  the  end  of  the  third  year,  be  likewife  employed   in   the  fame  manner; 
and  all  the  following  portions   of  the  perpetual  annuities  that  will  be  thus 
redeemed  by  means  of  this  firft  fum  of  £32,322.1600,  that  is  Paved  to  the 
nation  at  the  end  of  the  firft  year   by  the  death   of  the  aforefaid   800  life- 
annuitants,   be   likewife  employed   in    the   fame  manner  during  the  whole 
Of  the  quan-  remainder  of  the  faid  term  of  60  years-,  —  I  fay,  if  thcfe  fucceffive  funis  of 
'  iwl  of  the  "^  monev  ^e  **°  employed   without   interruption   during  the  remainder  of  the 
tion.il  debt  that  faid   term  of  60   years,  the  quantity    of  the   capital   of  the  national  debt 
will  have  been  which   will   be   thereby  extinguished  at  the   end  of  the  faid    term  of   60 
extingmfhed     years,  or  at  the  end   of  59   years   from   the  time  when   this  firft  faving  of 
the fald^a ving  ^32'322,1^°°  v ;:"  Rave  accrued,  will   be  equal   in   value  to  the  fum  to 
at  the  end  of  which  the  faid  firft  laving  of  £32,322.1600  would  have  increafed  in  the 
the  fajd  term  fame  period  of  eg  years,  if  it  had  been  improved  all  the  time  at  compound 
ui  (.0  years,     jntereft  at  the  rate  of  4  per  cent,  and   therefore  it  will,  (acco  1   Mr, 

Smart's  firft  table  of  compound  intereft,  page  56,)  be  equ  il  in  v  due  to 
•the  fum  of  £32,322.1600  x  xo. 115,026,  or  £326,939.4887  ;    the  intereft 

of  which  at  4  per  cent,  is    (_!_     x    £326>939-48S7,  or  )  £1 3077.5795 

per  annum.  Therefore  the  quantity  of  the  intereft  of  the  national  debt, 
or  of  the  perpetual  annuities  now  due  to  the  pu  lick  creditors,  which 
would  be  redeemed  at  the  end  of  the  whole  term  of  60  years  by  means  of 
this  firft  faving  of  £32,322.1600,  which  will  accrue  to  the  publick  at  the 
end  of  the  firft  year  of  the  faid  term  by  the  deaths  of  the  aforefaid  800 
life-annuitants,  would  be  £'35077.5795  per  annum. 


Of  the  faving         CCLXIII.     In   the  courfe  of  the  fecond  year  of  this  term  the  68600 

made  at   the  life-annuitants  of  the   age  of  ^6  years,  who  are  living   at   the   end  of  the 

end  of  the  fe-  firft-  vearj  wju   be  reduced   to  67800.      Therefore  800  more  of  the  faid 

the  deaths  of  hfe-annuitants  will  have  died  in  the  courfe  of  this  fecond  year.     And  con- 

life-annui-       fequently  at  the  end  of  this  fecond  year  there  will  be  a  faving  to  the 

•  tants.  Government  of  twice  8.0  payments  of  £40.4027  each,  which  would  have 

then  become  due  to  the  i6co  life-annuitants  who  will  have  died  in  the  two 

preceeding  years,  if  they  had  lived  till   that  time.     There   will   therefore 

be  in  the  hands  of  the  Government  at  the  end  of  this  fecond  year  the  fum 

of    1600  x  £40.402-,    or  £64,644.3200,     to   be  employed    during    the 

remainder  ot  the  faid  term  of  60  years,  that  is,  during  58  years,  in  dimi- 

nifhing  the  national  debt ;  which   will  be   fufficient  to  extinguilb  as  much 

of  the  capital  of  the  faid  debt  as  is  equal  in  value  to  the  fum  to  which 

this  fecond  Caving  of  £64,644.320-  will  increafe  in  the  cogrfe  of  58  years, 

if  conftantly  improved  during  that  time  at  compound  intereft  at  the  rate  of 

.4  per  cent.     Now  the  amount  oi  £64,644.3200  at  the  end  of  58  years, 

,when  improved  during  that   time  at   compound  intereft   at  4  per  cent. 

appears 
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appears   by  Mr,  Smart's  firft  table  of  compound  iuterefr,  page  56,  to  b« 
=  £64,644.3200  x  9.725,986,  or  £628,729.7513  •,   the  intereft  of  which 

»t  4  per  cent,  is    (JL    x  £6i9t7i9  75,2t    or  ft'5'4.9'9-<*>™       or  \ 
VicO  100  *  / 

,£25,149  1900.  Therefore  the  quantity  of  the  capital  of  the  national  debt  of  th«  <l«"" 
that  would  be  extinguished  at  the  end  of  the  faid  term  of  60  years  by  '"Yrf"" 
means  of  this  fecond  laving  of  £64,644.3200  (which  would  have  accrued  £onaidehuhVt 
to  the  public!;  at  the  end  of  the  fecond  ye^r  of  the  laid  term  by  the  deaths  will  have  been 
of  the  faid  1600  life-annuitants  who  would  have  died  in  the  two  preceed-  extinguifhed 
ing  years,)  will  be  equal  in  value  to  £628,729.7513  •,  and  the  quantity  of  b/  T^"5.0^ 
the  interett  of  the  laid  debt,  or  of  the  perpetual  annuities  now  due  to  the  fa^in? ^  the 
publick  creditors,  that  would  then   be  redeemed  to  the  nation  by  means  end  of  the  faid 

of  this  fecond  faviog,  would  be  the  fum  of  £25,149.1000  per  annum,       ' term  °f  60 

years, 

CCLXIV.     In  the  fame  manner  we  muft  proceed  to  investigate  the  Of  the  ravings 
favings  that  will  accrue  to  the  publick  at  the  ends   of  the  third,  fourth,  tnat  w'11   be 
fifth,  fixth,  and  every  following  year  of  the  whole  term  of  60  years,  and  mjde  3  ?° 
the  quantities  of  the  capital  of  the  national  debt  that  will  be  extinguifhed  third,  'and'  9 
by  each  of  the  faid  favings  at  the  end  of  the  faid  term  of  60  years,  if  fourth,  anck 
they  are  constantly   employed  for  that  purpofe  in  either  the  firft  or  the  ?ther  foH°M'- 
fecond   method   above-mentioned,    during  the  feveral    remaining  years  of  'fs  7ejrs    of 
the  faid  term   after  the  times  when  they  will  have  refpe&ively  accrued,  of6o)'ears?by 
And,  in  order  to  thefe  investigations,  it  will  be  neceffary  in  the  firft  place  the  deaths' of 
to  afcertain,  by  the  help  of  Monfieur  de  Parcieux's  table  of  the  proba-  life-annui- 
bilities  of  the  duration  of  human  life,  the  numbers  of  life-annuitants  who  tany* 
will  be  alive  at  the  ends  of  the  feveral  remaining  years  of  this  term,    ex- 
cept the  laft  year  of  it,  (at  the  end  of  which  they  will  be  all  dead,)   and 
thence  to  determine  the  numbers  of  thofe  who  will  have  died  in  each  of 
the  laid  years,  and  from  whole  deaths  the  feveral  favings  to  the  publick 
will  arile, 

CCLXV,  Now  of  the  trforefaid  original  number  of  694.C0  life-annuitants,  Th«  numbers 
all  of  the  age  of  35  years,  who  were  fuppofed  to  be  living  at  the  begin-  of  iife-annui- 
ning  of  the  laid  term  of  60  years,  and  for  whofe  lives  the  laid  annuities,  of  be"''^0  Wl11 
£40.4037  to  each,  were  fuppofed  to  be  granted,  it  appears  from  Monfieur  theendsofa*! 
de  Parcieux's  table  of  probabilities  that  the  following  numbers  will  be  the  faid  years, 
living  at  the  fubfequent  ages  of  38  years,  39  years,  40  years,  41  years,  **ceP{ the la" 
ftcc.  to  the  age  of  94.  y«ars,  inclufive,  or  at  the  ends  of  the  third,  fourth,  yew" 
fifth,  and  fixth,  and  every  following,  year  of  the  faid  term  of  60  years  j 
to  Wit, 

Rr  67100, 
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£7100, 

599' :o> 

4890?, 

34700, 

1  5400, 

no-yv 

60400, 

59000, 

47600, 

32900, 

13606* 

160"^, 

65700, 

50'  100, 

40300, 

31000, 

1  180  0, 

1  100, 

65000, 

57100, 

45000, 

29100, 

10100, 

760, 

64300, 

56000, 

437°°> 

27100, 

8  500, 

400, 

63600, 

549 "°, 

423°^ 

251C0, 

7100, 

20c, 

62900, 

53800, 

40900, 

23100, 

5900, 

ICO. 

62200, 

52600, 

395L°> 

21 100, 

4800, 

61500, 

51400, 

38000, 

19200, 

3800, 

6:700, 

50200, 

36400, 

17300, 

2900, 

The  numbers         Therefore   the   numbers   who  will   have  died  in   each  of  thofe  years, 

tants  who  will  anc^  "n  t'ie  *a^  year  °^  c^e  'a'^  Pei"i°d  of  60  years,  or  from  the  age  of  94 

have  died  in  years  to  the  age  of  g^  years,  will  be  as  follows  •,  to  wit, 

each     of    the 

faidyears.and              *,0O)  g00j              I300,  I7OO,  1900,  700, 

in  ea  ^ear.      ^^  ^0Q^      1 300,  ib'OO,  1800,  6cO, 

700,  900,      I30O,  19OO,  1800,  500, 

700,  n  00,     1 300,  1900,  1700,  400, 

700-,  1100,       I3OO,  2cOO,  160O,  3OO, 

700,  1  ioo,           1400,  2000,  1400,  200, 

700,  1 100,           1400,  2000,  1200,  100, 

700,  1200,           I400,  2000,  1100,  100. 

7co,  1200,            1500,  '9'0,  1000, 


800,  1200,  1600,  1900,  9:0 


CCLXVI.  Confcquently  the  favings  of  intereft  that  will  be  made  by 
the  publick  at  the  ends  of  thofe  years  in  confequence  of  the  deaths  of 
life-annuitants  that  will  have  happened  in  the  preceeding.  years  of  the  laid. 
term,  will  be  as  follows ;    to  wit, 


At    the    end    of   the    third    year 


1600  -J-  700 1     x    ,£40.4027, 
or     2300     x     £40.4027     =     £92,926.2100. 

At    the    end    of    the    fourth    year 

2300  -f-  700I    x    £40.4027, 
or     3000    x    £40.4027,    =    £121,208.1000. 


M 
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At    the    end    of   the    fifth    year, 
3&00  -f-  700I    x    £40.4027, 
or     3700    x    £40.4027,    =    £H9A$9-99c0' 

At    the    end    of    the    fixth    year, 


3700  4-700!    x    £40.4027, 
or    4400    x   £40.4027,    =    £177,771.8800. 

At    the    end    of   the    feventh  year, 

4400  +  700 1    x    £40.4027, 
or     5100    x    £40.4027,    =    £206,053.7700. 

At    the    end    of   the    eighth    year, 


5100  -f-  700]    x    £40.4027, 
or     5800    x    £40.4027,    =   £234,335.6600. 

At    the    end    of    the    ninth    year, 


5800  -f-  7001    x    £40.4027, 
or     6500    x    £40.4027,    =    £262,617.5500. 

At    the    end    of   the    tenth    year, 


6500  -f-  700]    x    £40.4027, 
or     7200    x'  £40.4027,   =   £290,899.4400. 

At   the   end   of   the   eleventh  year, 

7200  -j-  700I    x    £40*4027, 
or     7900    x    £40.4027,    =    £319,181.3300. 


Rr  2  At 
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At    the    end    of    the    twelfth    year, 
79CO  -f-  800      x    £40.402;, 
or    8700    x    £40.4027,    is  ^35J,5°3-4-9oo» 


At  the  end  of  the  thirteenth  year, 

8700  -j-  800 1     x    £40.4027, 
or     9500   x   £40.4027,    =    £383,825.6500. 

At  the  end  of  the  fourteenth  year, 

9500  rjp  900I    x    £40.4027, 
or     10,400    x    £40.4027,    =   £420,188.0800. 


At  the  end  of    the  fifteenth  year, 

10,400  -f-  900I    x    £40.4027, 
or     11,300  x  £40.4027,  =  £456>550-5ioo. 


At  the  end  of  the  fixteenth  year, 

11,300  -4-  1000I    x    £40.4027, 
or     12,300  x  £40.4027,  =  £496>953-21°o. 


At  the  end  of  the  feventeenth  year, 
12,300  -}~  1100I    x.  £40.4027, 
or    13,400  x  £40.4027,  =  £54i,396-l8°o- 


At  the  end  of  the  eighteenth  year, 
13,400  -f  1  iooj    x   £40.4027, 
01     14,5°°  *  £40.4027,.=  £5%5>839>l500- 
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At    the    end  of   the   nineteenth    year, 

14,500  -f-   uoo|    x    £404027, 
or     15,600  x  £40.4027,  ==='£630,282.1200, 

At    the    end    of    the    twentieth   vear, 


15,600    -j-    120o|      X     40.4207, 

Or     i6,8co  x  £40.4027,  =  £678,765.3600. 

At  the  end  of   the  twenty-firft  year, 

16,800  -p  1200!    x    £40.4027, 
or     18,000  x  £40.4027,  =  £727,248.6000. 

At  the  end  of  the  twenty-fecond  year,. 


l8,OO0+  I2Co|      X      £404027, 

or    19,200  x  £40.4027,  =  £775,731-8400. 
At  the*  end  of  the   twenty-third  year, 


19,200  -f-  1300I    x    £40.4027, 
or    20,500  x  £40.4027,  =  £.828,255.3500. 

At  the  end  of  the  twenty-fourth  year, 

20,500  +  1300I    x    £40.4027, 
or-    2J,8oo  x  £40.4027,  =  £880,778.8600. 

At  the  end   of  the  twenty-fifth  year, 
21,800  -f-  1300I    x    £40.4027, 
or    23,100  x  £40.4027,  =  £933>302'370(i' 


At 
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At  the  end   of   the  twenty- fixth  year, 


. 


2&!       +■  13c°\    x    £404027, 
or     24,400  x  £40.4027,    =  £985,825.8800.  • 

At  the  end  of  the  twenty- feventh  year, 

24,400  -f-   1300I     x    £40.4027, 
or     25,700  x  £40.4027,    =   £1,038,349.3900, 

At  the  end  of   the  twenty-eighth  year, 


25,700  -f"    14-50!     x    £40.4027, 
or     27,100  x  £40.4027,   =  £1,094,913.1700. 

At  the  end  of   the  twenty-ninth  year, 


27,100  -r-   1400J    x    £40.4027, 
or    28,500   x  £40.4027,   =  £1,151,476.9500. 

At    the    end    of   the    thirtieth    year, 


28,500  -f-  1400I  x  £40.4027, 
Or  29,900  x  £40.4027,  =  £1,208,040.7300. 


j 
At    the    end   of   the    thirty-firfl  year, 


29,900  -pi  500!"   x    £40.4027,      . 
or     31,400  x  £40.4027,  =£1,268,644.7800. 


At  the  end  of   the    thirty-fecond  year, 

31,400   -j-  lOooi    x    £40.4027, 
or     33,000  x  £40.4027,  =  £1,333,289.1000. 


At) 


LIFE-ANNUITIES.  311 

At   the   end  of   the  thirty-third  year, 


33,000  -J-   1703!     X    £40.4027, 
or     34,700  X  £40.40.27,  =  £1,401,973.6900, 

At  the  end  of   the  thirty-fourth  year, 


34,700  -+-  1800I    X    £40.4027, 
or     36,500  X  £40.4027,  =  £1,474.698.5500. 

At  the  end    of    the    thirty-fifth    year, 


36,500  -j-   1900I  .X    £4^.4027, 
or     38,-400  X  £40.4027,  =  £1,551,463.6800. 

At  the  end  of   the    thirty-fixth    year, 


38,400+1900!     X    £40.4027, 
or     40,300  X  £40.4027.  ^  £1,628,228.8  ioov 

At  the  end  of  the  thirty-feventh  year, 


40,300  -f-  2000I    X    £40.4027, 
or     42,300  X  £40.4027,  =  £1,709,034.2100.. 

At  the  end  of  the  thirty-eighth  year, 


42,300    -j-  2coo|     X    £40.4027, 
or    44,300  X  £40.4027,  =  £1,789,839.6100. 

At  the  end    of  the    thirty-ninth    year, 


44,3°°  +  20°°\    x    £40.4027, 
or    46,300  X  £40.4027,  =  £1,870,645.0100." 


At 
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At   the  end   of  the   fortieth   year, 


46,300  -f*  200o|     X     £40.4027, 
Of     48,300  X  £40.40^7,  ss  £1,951,450.4103. 

At   the   end   of  .the  forty-firft  year, 


48,300  ■+-  iooo|    X    £40.4027, 
or     50,200  X  £40.4027,  ~  £2,ojS,2t5  5409, 

At  the  end   of   the  forty-.fecond  year, 


50,200  -j-  1900I    X    £40,4027, 
or    £2,100  X  £40.4027,  =?  £2,104,980,6700. 

At  the  end  of  the  forty-third    year. 


52,100  yjf  J900J    X  £40.4027, 
or    54,000  X  £40.4027,  =  £25x81,745.8000. 

At  the  end   of  the  forty-fourth  year, 


54,000    -f-   l8oo|     X     £40.4027, 

or    55,800  X  £40.4027,  =  £2,254,470.6600. 
At   the  end  of  the   forty-fifth   year, 


55,800  «f-  i$oo|    X    £40.4027, 
0/     5.7,600  X  £40.4027,  ss  £2,327,195.5200, 

At  the  end  of  the   forty- fisth   year, 
57,600  -f-  1700I    X    £40.4027, 

or    59,300  x  £40,4027,  =  £2,395,880.1100. 


At 
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At   the  end  of   the  forty-feventh  year, 

59,300  -J-  1 600 1    X    £40.4027, 

or     60,900  X  £40.4027,  =  £2,460,524.4300. 

At  the  end  of  the  forty-eighth  year, 


60,900  -4-  14001    X    £40,4027, 
or     62,300  X  £40.4027,  =  £2,517,088.2100.' 

At  the  end    of   the    forty-ninth   year, 

62,300  -j-   1200!    X    £40.4027, 
or     63,500  X  £40.4027,  =  £2,565,571.4500; 

At  the  end  of   the   fiftieth    year, 


6^,500  — {—  nool     X    £40.4027, 
or     64,600  X  £40.4027.  ==  £2,610,014.4200. 

At  the  end  of  the  fifty-firft  year, 


64,600  •+-  ioool    X    £40.4027, 
or     65,600  X  £40.4027,  =  £2,650,417.1200.' 

At  the  end  of  the  fifty-fecond  year, 


65,600     -\-    900I  "X    £40.4027, 
or     66,500  X  £40.4027,  =  £2,686,779.5500. 

At  the  end    of  the    fifty-third    year, 


66,500   -f-    700)    X    £40.4027, 
or     67,200  X  £40.4027,  =  £2,715,061.4400. 

Ss  At 
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At  the  end   of  the  fifty-fourth  year, 

67,200    -f-    6oo|    x    ,£40.4027, 
or     67,800  x  £40.4027,    =  £2,7 39,303.06000 


At  the  end  of  the  fifty- fifth  year, 

67,800    -f-    500I    x    £40.4027, 
or    68,300  x  £40.4027,  =  £2,759,504.41  00, 


At  the  end  of  the  fifty-fixth  year, 

68,300    -+-    400 1    x    £40.4027, 
or    68,700  x  £40.4027,  =  £2,775,665.4900, 


At  the  end  of  the  fifty-feventh  year, 


68,700   ~\r    300I    x    £40.4027, 
or     69,000   x  £40.4027,   =»  £2,787,786.3000, 

At    the    end    of   the   fifty- eighth    year, 

69,000    -f-    2ooi    x    £40.4027, 
or     69,200  x  £40.4027,  =£2,795,866.8400. 

At    the    end   of   the    fifty-ninth   year, 


69,200    ~f-    iool    x    £40.4027, 
or     69,300  x  £40.4027,  =£2,799,907.1100, 

And  at  the  end  of   the   fixtieth  and  laft  year, 

69,300    -j-    iool    x    £40.4027, 
or     69,400  x  £40.4027,  =  £2,803,947.3800. 


Nose. 
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Note.     This  laft  favirtg  £2,803,947.3800,  ought  to   be  eqiui  to  the  A    remark    on 
whole  ium  allotted  to  the  payment  oi   the  life-annuities.;    fmce   at  the  Mine  the  laft   faving, 
ot  its  accruing  to  the  publick   all  the    life-annuitants  are  fuppofed  to  be  2  g~,  .._  ,000 
dead.     It  ought    therefore  to   be  equal  to  £lOO©,ao«)   -[*  £1,803,953,  or    ' 
£2,803,953,  which  was  the  Turn  allotted  to  that  purpofe.     And  lo  we  find 
it  very   nearly   is,   (ince   it   diifers  from   it  by  lefs  thin  £6,  which,   upon  io 
large  a  fum  as  £2,8-13,95  ?,  is  not  worth  attending  to.      And  it  would  have 
been  more  nearly  equal   to  £2,803,953,  if  in   dividing  £2,8  53,953   by  694. 
(in  Art.  cclxi)    we  had  carried  the  quotient  to  more  than   fix  places  of 
figures,     For,  if  we  had   carried    it   only    to  one  figure   more,    we   (hould 
have   found   it  to   be  404.0.278.     And,  in   confequence  of  this   increafe  of 
this   quotient,    the   annuity   which   would   have   belonged    to    each   of  the 
aforefaid  69400  life-annuitants  for   his  life,  would  have  been  £+0.40278, 
inftead  of  £+0.4.017  ;    and  69400  x  £40.40278   is  =£2,803,952.93200, 

which  differs  from  £2)803,953   by  lefs  than   —  of  a  pound,    or  than  two 

10 

millings.      Eut  the  numbers  £40.4027    and   £2,803,947.3800    are  near 

enough  to  the  truth  to  anfwer  the  purpofe  of  this  computation. 


CCLXVII.     Now  all  thefe  favings  are  to  be  employed,  as  faft  as  they  °f  the  efflft  of 
arife,  for  the  purpofe  of  diminifhing  the   national  debt,  in  either  the  fir  ft  the,  .  fa.ld ■/£■    "f8 
or  the  fecond   method  above-mentioned.     By  this  means  the  laft  faving,  nation™  debt 
£2,803,947.3800,  will  either  extinguifh  £2,803,947.38^0  of  the  capital  of 
the  4  per  cent,  annuities,  (which  are  iuppoled  to  fell  at  their gp«r,  or  nominal 
value,)    or,    if  employed   in   the  fecond   method    above-dcienbed,    it   will 
extinguifh   a   proportionally  greater  capital  of  the    3   per  cent,   annuities, 
which  are  fuppofed  to  fell  at  the  price  of  £75  per  cent,  and  in  either  cafe 
it  will  redeem   to  the  publick  the  interefl:  of  4  per  cent,  upon  it,  or  the 

,    .-  r   /    4  r    o  o  j  i52 1 5,789.5200  \ 

annual  ium  of  (  -—-    x     £2,803,947.3800,     or   — ' — D  '  ■  ?  D -,     or) 
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£1 12,157.8952.  But  all  the  other  favings  will  have  time  to  perform  more 
than  one  operation  of  this  kind  towards  the  diminution  of  the  national 
debt,  to  wit,  a  new  operation  at  the  end  of  every  year  ot  the  term  that 
is  remaining  after  the  time  when  it  accrued  :  and,  in  confequence  of  thefe 
repeated  operations,  the  quantity  of  the  national  debt  which  each  of  thefe 
favings  will  have  extinguifhed  at  the  end  of  the  faid  term  of  60  years,  will 
be  equal  in  value  to  the  amount  of  fuch  faving  at  the  end  ot"  the  faid  term, 
if  improved  in  the  mean  time  at  compound  intereft  at  the  rate  of  four 
per  cent. 

S  s   2  We 
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We  muft  therefore  now  compute  the  amounts  of  thefe  favings  at  the 
end  of  the  iaid  term,  if  fo  improved  at  compound  intereft  in  the  mean 
time,  or  during  the  remaining  years  of  the  laid  term  after  the  times  at 
■which  they  will  have  refpeftively  accrued,  that  is,  during  57  years,  56 
years,  55  years,  54  years,  &c.  to  the  laft  year  of  the  laid  term.  Now 
thelc  amounts  will  be  as  follows. 


A  computati-        CCLXV1II.     The   amount   of  £92,926.21,    improved  at   compound 
reou°ntsofe  all  intereft  at  4  per  cent,  during  57   years,    is  =  £92,926.21   x  9.351,910 

the   foregoing  =  £869,037.5525. 
favings,    ex- 
cept the  laft,         Tne  amount  of  £12 1,208.  icoo,  improved  in  the  fame  manner  during 

the^aidterm   56  vears>    is   =  £l  2  I,2o8.  IO0O    X    8.992,221    =   £1,089,930.0221. 

of  60  years,  if 

improved  in  The  amount  of  £149,489.9900,  improved  in  the  fame  manner  during 

themeantime  5.5  years,   is  =  £149,489.9900    x    8.646,367   =  £1,292,545.3163. 
at    compound 

rate  of  4  per         And  tne  amounl:s  of  all  the  other  favings,  improved  in  the  fame  manner 
cent.  during  the   remaining  years   of  the  faid  term  of  60  years  after  they  Hull 

have  refpeftively  accrued  to  the  publick,  will  be  as  follows. 


£177,771.8800  x  8.313,814 

£206,053.7700  x  7.994,052 

£234,335-66o°  *  7-6S6,588 

£262,617.5500  x  7-39°'95° 

£290,899.4400  x  7.106,683 

£319,181.3300  x  6.833,349 

£35i)5°3-49::)0  *  6.570,528 

£383,825.6500  x  6.317.815 

£420,188.0800  x  6.074,822 

£456,550.5100  x  5.841,175 

£49^953*2 1 00    x  5616,515 

£541,396.1800  x  5.400,495 

£585,839.1500  x  5.192,703 

£630.282.1200  x  4.993,061 

£678,765.3600  x  4.801,020 

£727,248.6000  x  4.616,366 


=  £',477>962-3447- 
=  £i,647>2°4-5521- 
=  £1,801,241.6721. 

=  £i,94°>993-l8li- 

=  £2,067,330.1049. 

=  £2,181,077.4221. 

=  £2,3°9>563-523i- 

=  £2,424,939-4489' 

=  £2,552>567-7925- 

=  £2,666,791.4252. 

=  £2,79I>I45-I576- 
=  £2,923>8o7.363i. 
=  £3,042,135.5788. 

=  £3>'47>u37-0723- 
=  £3>258,766.o686. 

=  £3>357>24-5-7105- 

£775>73I-84oo 
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£775>73I-8400 
£828,255.3500 
£880,778.8600 

£933>302-37°° 

£985,825.8800 

£1,038,349.3900  x 

£1,094,913.1700  x 

£1,151,4.76.9500  x 

£1,2;  •=,04^.7300  x 

£1,268,644.7800  x 

j£i)533>289-1000  x 

£1,401,973.6900  x 

£1,474,698.5500  x 

^i>55I>+63.6Soo  x 

£1,628,228.8100  x 

£1,709,034.2100  x 

£1,789,839.6100  x 

« 

£1,870,645.0100  X 

£1,951,450.4100  X 

^2,028, 2  I5.54OO  X 

£2,104^980.6700  X 

£2,181,745.8000  X 

£2,254,470.6600  X 

£2,327,195.5200  X 

£2,395,880.1100  X 

£2,460,524.4300  X 

£2,517,088.2100  X 

£2,565,57I-4500  * 

£2,610,014.4200  x 

£2,650,417.1200  X 


4.438,813  =  £3,443,328.5759. 

4.268,089  ==  £3,535>o67-5285. 

4.103,932  =  £3,614,656.5484. 

3.946,089  =  £3,682,894.2159. 

3.-94,316  =  j£3>740,534-9°97- 

3.648,381  =  £3,788,294.1858. 

3.508,058  =  £3,841,018.9053. 

3-373>i33  =  £3,884,084.8987. 

3-243>397  =  £3>9I8,i55-6795- 

3.118,651  =  £3,956,460.3 1 1 7. 

2.998,703  =  £3,998,138.0240. 

2.883,368  =  £4,042,406.0745. 

2.772,469  =  £4,088,556.0142. 

2.665,836  =  £4>i35'947-73°8. 

2.563,304  =  £4,173,645.4215. 

2.464,7.5  =  £4,212,282.2529. 

2.369,918  =  £4,241,773.0758. 

2.278,768  =  £4,262,765.9881. 

2.191,123  =  £4,275,867.8767. 

2.106,849  =  £4,273,143.8822. 

2.025,816  =  £4,264,203.5209. 

1.947,900  =  £4,249,822.6438. 

1.872,981  =  £4,222,580.7112. 

1. So. ,943  =  £4,1^1,146.4813. 

1.731,676  =  £4,i4S/:S3.oS53, 

1.665,073  =  £4,096,952.7942. 

1.601,032  =  £4,029,938.7710. 

l-53:^t5+  —  £3'949'579-2309« 

1.4*80,244  =  £3,863,458.1851. 

"  =  £3>772,367-84i4. 

£2,686,779.5500 


1.42 
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£2,686,779.5500  x  1.368,569  *  £3,677,043.2019, 

£2,715,061.4400  x  r.315,931  =  £3>57*J33-5l5*> 

£2,739,303.0600  x  1.265,319  =  £3,466,092.2085. 

£2,759>504-4ioo  x  1.216,652  =  £3,357,356-5594. 

&,775>665-49°°  *  1. 169,858  ==  £3,247,i34-4733. 

£2,787,786.3000  x  1.124,864  =  £3,135,880,4485. 

£2,795,866.8400  x  1.081,600  =  £3,024,009.5741. 

£2,799,907.1100  x  1.040,000  =  £2,911,903.3944. 


The  addition        CCLXIX.     Having  thus  found  the   amounts   of   the    feveral  yearly 
.of  the  amounts  favings  at  the  end  of  the  laid  term  of  60  years,  we  mull  now  add  thele 
ofalltheyear-  f       a[  arnouncs  together*    which   may  be  done  as  follows. 

lv  favings    at  o  '  ' 

the  end  of  the 

faid   term  of        T/he  amounts  of  the   favings  made  at  the  ends  of  the  firft  ten  years, 

60   ears,  into    h     fecond   ten  years,    and  the  third  ten  years,   of  the  faid  term,   are 
one  ium.  r  .,  '  4 

as  follows. 


Ill 

326,939.4887  2,181,077.4221  3,357,245-7I°5 

628,729.7513  2,309,563.5231  3,443,323-5759 

869,037.5525  2,424,939.4489  3>535i°67-5*%5 

1,089,930.0221  2,552,567.7925  3,614,656.5484 

1,292,545.1668  2,666,791.4252  3,682,894.2159 

1,477,962.3447  2,791,145.1576  3,740,534.9097 

1,647,204.5521  2,923,807.3631  3,788,294.1858 

1,801,241.6721  3,042,135.5788  3,841,018.9053 

1,940,993.1811  3,147,037.0723  3,884,084.8987 

2,067,330.1049  3,258,766.0686  3>9l$>l55'6795 

23,141,913.8363  27,297,830.8522  36,805,281.1582 

And 
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And  the  amounts  of  the  favings  made  at  the  ends  of  the  fourth  ten 

years,  the  fifth  ten  years,  and  the  fixth  ten  years,  are  as  follows. 

£  £  £ 

3,956,460.3117  4,273,143.8822  3,772,367.8414 

3,998,138.0240  4,264,203.5209  3,677,043.2019. 

4,042,406.0745  4,249,822.6438  3>572>833-5i5$ 

4,088,556.0142  4,222,580.7112  3,466,092.2085 

4>ii5>947-73°8  4,i9I'146.48t3  3>357>356-5594- 

4J'7i»645-42i5  4,148,888.0853  3,247,134.4788 

4,212,282.2529  4,096,952.7942  3,135,880.4485 

4,241,773.0758  4,029,938.7710  3,024,009.5741 

4,262,76^9881  3,949,579.2309  2,911,903.3944 

4,275,807.8-67  3,863,458.1851  2,803,947.3800 


41,387,842.7702  41,289,714.3059  32,968,568.6028 

And  the  fum    total  of   thefe    fix    feveral    fums,    or  the  fum   total  of 
the  amounts    that   will   arife  from    all  the  favings   made  at    the  ends  of: 
all    the    60  years    of   the   faid    term,    at   the    end   of    the   faid    term,    is 
£192,891,151.525.6. 

i3ii4I>9*3-%363 

27,297,830.8522 

36,805,281.' 582 
41,387,842.7702 
41,289,714.3059 
32,968,568.6028 

192,891,151.5256 


GCLXX.     Therefore  the  quantity  of  the  capital  of  the  national  debt  The  quantity 

that  would  have  been  extinguilhed  by  means  of  all  thefe  favings  at  the  °f  the  >  atkm.il 

end  of  the  faid  term  of  6u  years,  will  be  equal  in  value  to  the  faid  fum  ^ebt  lhat  w,'11 

of  £192,891,151.5256-,    of  which    the  annual   intcreft  at  4  per  cent,  is  edaTtheendo~f 

*>  L  L  the  laid  a 

&  x  WW*.***    or  J2aSg£j2»,  or)  7,7,5,6,6.06,0.  %  £j 

Therefore  yea 


annuities. 
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The  quantity  Therefore  the  quantity  of  the  intereft  of  the  national  debt,  or  of  the  per- 
°f h'f'ddbt  Petua'  annuities  employed  in  the  payment  of  the  laid  intereft,  that  would 
that  will  there-  oe  redeemed  to  the  publick  at  the  end  of  the  faid  term  of  60  years  by 
by  be  redeem-  means  of  all  thefe  fivings,  (fo  that  at  the  end  of  the  next,  or  61  ft,  year  it 
ed  to  the  pub-  would  be  free  to  be  difpofed  of  by  the  Parliament  in  any  other  way,)  is 
SefeK  £7>7'5,M.o6xo  per  annum.     QEI. 

of  60  years. 

The  whole  CCLXXI.     This  fum   of  £7,715,646.0.610  per  annum  muft  therefore 

?uantl'y °f 'J/6  be  added  to  £1,8-3,953  per  annum,  which  was  the  quantity  of  the  per- 
tiational  debt  Petu">l  annuities  that  was  fuppofed  to  be  converted  into  life-annuities  for 
that  will  bete-  the  lives  of  69400  perions,  all  of  the  age  of  35  years,  and  which  will 
deemed  to  the  therefore  be  now  wholly  redeemed  to  the  publick  by  the  deaths  of  all  the 
pubhck  atthe  j-^j  ljfe.annuitants  :  and  the  fum  of  both,  or  the  fum  of  £9,519,599.0610, 
term  or  60  or  (neglecting  the  fraction  .0610,)  £9,5191599  per  annum  will  be  the  whole 
yens  by  the  quanticy  of  the  intereft  of  the  national  debt,  or  of  the  perpetual  annuities 
foregoing  employed  in  the  payment  or  it,  which  will  be  redeemed  to  the  publick  at 
ichemeofhfe-  tne  en(j  0f  t]ie  f^jd  term   0f  60  years  /f0  as  to  be  free  at  the  end  of  the 

finniv.  I*  1  p  ^  * 

next,  or  61  ft,  year  to  be  difpofed  of  by  the  Parliament  in  any  other  way,) 
by  the  faithful  application  of  a  million  of  pounds  fterling  a  year  to  thac 
falutary  purpole  during  that  period  according  to  the  fourth  method  above- 
deicribed.     QJE  I. 


Agreement  CCLXXII.     This  fum  of  £9,519,599  per  annum,  which  is  the  quan- 

bff-fteenf  tJ16  t]ty  °*  tne  mtere^  or"  tne  national  debt  that  would  be  redeemed  to  the 
foregoing  publick  in  the  courle  of  60  years,  by  the  application  of  a  million  of  pounds 
fchemeoflife-  fterling  per  annum  in  this  fourth  method,  or  in  the  way  of  life-annuities, 
annuities,  and  ;s  the  fame  with  the  quantity  of  the  intereft  of  the  faid  debt  that  would 
the  effedis  of  ^avc  been  redeemed  to  the  publick  in  the  fame  time  by  applying  a  million 
ceeding  me-  °f  pounds  per  annum  to  the  fame  purpofe  in  either  of  the  three  former 
thods.  methods.     For  that  was  ihewn  above,    (in  Art.  ccxliv,  ccxlvii,  ccliii,) 

to  be  £9,520,000  per  annum;  which  differs  from  £9,519,599  per  annum, 
by  on'y  £401  per  annum,  which  is  a  mere  trifle  upon  lo  large  a  fum. 
And,  if  we  had  computed  the  faid  former  quantity  more  accurately,  we 
ihould  have  found  it  to  approach  ftill  nearer  ty  £9,519,599-  For  it  is 
not  exactly  equal  to  £9,520,000 /w  annum,  or  238  x  £40,01,0  per  annum, 
(as  it  is  there,  for  the  fake  of  round  numbers,  fuppofed  to  be,)  but  more 
nearly  to  237.9906  x  £40,000  per  annum,  that  is,  to  £9,5 [9,624. ocqo, 
or  £9,5  '9,624,  per  annum;  which  differs  from  £9,519,599  per  annum  by 
on,y  £z5  per  annum.  They  may  therefore  be  confidered  as  equals  agree- 
ably to  what  is  afifrted  in  Art.  cclvi. 

CCLXXIII.    We 
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CCLXXIII.     We  may   therefore  conclude  that  this  fourth  method  of  General  on. 
applying  a  million   of  pounds  fterling,  or  any  other  given  fum  of  money,  c,ufion  co"- 
every  year,  during  a  given  number  or  years,  to  the  purpofc  of  diminilhmg  efficacyof  this 
the  national  debt,  by  converting  fome  of  the  perpetual  annuities,   now  due  fourth  nn 
to  the  publick   creditors,  into  life-annuities,  would  be  juft  as  efficacious  rn  °f  applying  a 
redeeming  the  intereft  of  the  faid  debt,  and  confequently  juft  as  beneficial  g'ven  *um  °f 
to  the  nation,  as  either  of  the  three  former  methods  of  applying   the   fame  yeartot: 
fum  of  money   to  the  fame  purpofe  during  the  fame  period  of  time  ;    to  rainutidn  of 
prove  which  was  the  principal  object   of  the  foregoing  computation.     But  t!lc  n'ticna! 
this,  it   muft   be   remembered,  is   true  only    upon    a   fuppofition   chat    the  ' 

iavings  of  the  intereft  of  the  national  debt,  that  will  accrue  to  the  publick 
every  year  by  the  deaths  of  fome  of  the  life-annuitants,  are  immediately 
employed  in  difcharging  a  part  of  the  faid  debt  in  either  the  fir  ft  or  fecond 
method  above-defcribed,  or  in  fome  other  method  that  is  equivalent  to 
them.  For,  it  thole  favings  are  not  fo  employed,  but  are  diverted  to 
other  ufes,  the  converfion  of  the  perpetual  annuities,  now  due  to  the 
publick  creditors,  into  life-annuities  would  be  evidently  a  much  lefs  effica- 
cious method  of  diminifhing  the  national  debt  than  either  of  the  three 
former  methods  above-mentioned.  Thus,  for  example,  we  have  feen  that, 
if  the  faid  favings  are  employed  in  the  manner  above-defcribed,  the  fum 
of  one  million  or  pounds,  fterling,  a  year  will  be  fufficient  to  redeem  to 
the  publick,  in  the  courfe  of  60  years,  the  fum  of  ^9,5 1 9,599  per  annum 
of  the  intereft  of  the  national  debt;  but  without  the  help  of  the  faid  fav- 
ings, it  will  redeem  in  that  time  only  £1,803,953  per  annum.  Therefore, 
whenever  any  propofal  is  made  to  pay  off  any  part  of  the  national  debt  by 
means  of  life-annuities,  great  care  muft  be  taken  that  the  iavings  of  the 
intereft  of  the  faid  debt,  that  will  continually  accrue  to  the  publick  by  the 
deaths  of  fome  of  the  life-annuitants,  Hull  be  conftantiy  applied  to  the 
fame  purpofe ;  or  otherwife  the  nation  muft  (as  Dr.  Price  has  juftly 
obferved  in  his  Eflay  on  Publick  Credit  and  the  National  Debt  in  the 
third  chapter  of  his  Treatife  on  Reverfionary  Payments,  fir'ft  edition,  page 
140,)    lole  greatly  by  ail  fchemes  of  this  kind. 


CCLXXIV.  This  fourth  method  of  employing  a  given  fum  of  money  A  companion 
every  year  in  the  diminution  of  the  national  debt,  "  by  converting  fome  betvveen  'his 
of  the  perpetual  annuities,  that  now  pay  the  intereft  of  it,  into  life-annui-  anTthT^hird 
ties,  and  allotting  the  faid  annual  fum  to  the  payment  of  the  additions  method,  with 
thereupon  made  to  the  perpetual  annuities  lb  converted,"  partakes  in  fome  refpeft  to  the 
degree  of  the  advantage  mentioned  in  Art.  ccliv  as  belonging  to  the  ^dvantage  °f 
third  method,  to  wit,  that  of  fecoring  to  the  publick  the  faithful  applica-  ^\ki  *  the* 
tion  of  iuch  annual  fum  to  the  purpoles  of  its  deftination,  without  iufpen-  faithful  appli- 
fion   or  interruption.     For  it  would  then    be   impoffible  to  with-hold  any  cation  of  die  faid 

X  t  part  annu  U  fum  of 

*  money  to  the 

purpofes  of  its 
deftination. 
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part  of  the  life-annuities  fo  created  from  the  perfons  to  whom  they  would 
be  due,  without  an  abfolute  breach  of  the  publick  faith  ;  which,  (as  we 
before  obferved,)  may  be  confidered  as  a  moral  impofiibility.  But  this 
advantage  will  relate  only  to  fo  much  of  the  publick  revenue  as  will  be 
due  at  any  time  to  the  life-annuitants  that  are  ftill  alive ;  and  not  to  that: 
other  part  of  it  which  was  allotted  to  the  payment  of  the  annuities  of  the 
other  life-annuitants  who  will  have  died  fince  the  eftablifhment  of  them, 
and  which  will  be  every  year  increafing  by  the  deaths  of  more  of  the  faid 
life-annuitants.  For  this  part  of  the  revenue,  which  will  be  thus  faved 
every  year  to  the  publick,  will  be  as  liable  to  be  diverted,  by  the  minifters 
of  (late  and  the  Parliament,  from  its  original  deftination  of  diminilhing  the 
national  debt,  in  order  to  defray  the  expence  of  fome  temporary  meafure 
of  Government,  as  the  money  that  mould  be  allotted  to  the  diminution  of 
the  national  debt  in  either  the  firft  or  the  fecond  method  above-defcribed  : 
whereas  in  the  third  method  of  applying  a  given  ium  of  money  every  year 
to  the  diminution  of  the  national  debt,  "  by  converting  fome  of  the  per- 
petual annuities,  that  now  pay  the  intereft  of  it,  into  greater  temporary 
annuities  that  mould  continue  for  a  certain  limited  number  of  years,  and- 
allotting  the  faid  annual  fum  to  the  payment  of  the  additions  thereupon ; 
made  to  the  perpetual  annuities  fo  converted,"  the  whole  of  the  faid  annual 
fum  is  effectually  fecured  from  being  diverted  from  its  original  and  proper 
deftination,  and  applied  to  any  other  purpofe  whatfoever,  during  the  whole 
of  the  faid  term. 

A  fifth  method  of  employing  a  given  fum  of  money  every  year  in  the* 
reduction  of  the  national  debt. 

CCLXXV.  A-  fifth  method  of  applying  a  given  fum  of  money  every' 
year  to  the  diminution  of  the  national  debt,  would  be  to  combine  the 
foregoing  third  and  fourth  methods  together,  by  converting  fome  of  the 
perpetual  annuities  now  due  to  the  publick  creditors,  into  greater  temporary- 
annuities  of  a  mixt  nature,  or  that  fhould  continue  both  for  a  certain 
moderate  number  of  years  at  all  events,  or  whether  the  proprietors  of  them 
lived  to  the  end  of  the  laid  term,  or  nor,  and  fhould,  in  cafe  of  their 
dying  before  the  end  of  the  faid  term,  be  paid  to  their  executors  or  other 
perfonal  representatives,  and  fhould  likewife  continue  during  the  lives  of 
inch  of  the  laid  proprietors,  or  of  other  perfons  to  be  named  by  the  laid 
•  roprietors,  as  fhould  live  beyond  the  end  of  the  laid  term,  and  by  em- 
ploying the  faid  annual  fum  of  money  in  paying  the  additions  that  it  would 
be  iKu-ilary  to  make  to  the  perpetual  annuities  fo  converted,  in  compen- 
iation  for  the  abridgement  of  their  duration  :  fuch  converfion  being  made 
(as  in  the  fecond,  third,  and  fourth  methods  above-mentioned,)  with  tiie 
ccnlcnt  of  the  proprietors  of  the  annuities  lb  converted. 

CCLXXVI.    In 
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CCLXXVI.     In  this  fifth  method  of  employing  a  given  fum  of  money  Ofthefavinga 

every  year  for  the  purpofe   of  diminifhing  the  national   debt,  it  is  evident  that  wo 

there  would  be  no  favings  accruing  to  the  publick   till  after  the  expiration  year   t0   tng 

of  the  limited   term  of   years   during   which  the  new  annuities,  into  which  publick,  after 

the  perpetual  annuities  had  been  converted,  were   to  continue  at  all  events,  the  expiri 

whether   the  proprietors   of  the   laid    perpetual  annuities,  or  their  nominees*  ' 

...  j      j        r>         c         1  ■       •  t-    i      c  •  j  i  i  ?   term>    bv  'he 

were  living  or  dead.     But  after  the  expiration  of  the  laid  term  there  would  deaths  of  life 

accrue  to  the  publick   very  large  favings  every  year  by  the  deaths  of  fome  annuitants, 
of  the  perlons  for  whofe  lives  the  faid   annuities  fhould  have  been  granted. 
Now  thefe  favings  ought  to  be  employed,  as  fail;  as  they  arole,  in  diminifh- 
ing the  national    debt    in   either   the   rirft    or    the  fecond   method   above- 
defcribed,  or  in  fome  other  method  equivalent  to  them. 

CCLXXVII.  Thus,  for  example,  it  might  be  expedient  to  convert 
a  million,  or  two  millions,  or,  perhaps,  three  millions,  of  pounds,  fterling, 
per  annum  of  the  perpetual  annuities,  now  due  to  the  publick  creditors, 
(with  the  conlent  of  the  proprietors  of  fuch  annuities,)  into  annuities 
which  fhould  continue  for  30  years  at  all  events,  and  likewife,  after  the 
expiration  of  the  faid  30  years,  during  the  lives  of  their  relpeclive  pro- 
prietors, or  of  other  perfons  that  fhould  be  named  by  the  faid  proprietors, 
and  who  may  be  called  their  nominees.  And  then  the  million  of  pounds, 
fterling,  a  year,  or  other  given  annual  fum  that  could  be  fpared  out  of  the 
publick  revenue  for  this  purpofe,  or  a  part  of  the  faid  fum,  might  be 
employed  in  paying  the  additions  which  it  would  be  neceffary  to  make  to 
the  perpetual  annuities  lb  converted,  in  order  to  make  amends  to  the 
proprietors  of  them  for  this  abridgement  of  the  time  of  their  continuance. 
And,  as  there  would  accrue  to  the  publick  at  the  end  of  the  faid  term  of 
30  years,  during  which  the  faid  annuities  were  to  continue  at  all  events, 
a  great  laving  of  intereft  by  the  deaths  of  the  many  life-annuitants  who 
would  have  died  in  the  courle  of  the  faid  term ; — and  other  and  frill  greater 
favings  of  intereft  would  accrue  in  like  manner  to  the  publick  at  the  end 
of  every  following  year  after  the  expiration  of  the  faid  term  by  the  deaths 
of  life-annuirants,  until  all  the  laid  life-annuitants  were  dead;  —  thefe 
ieveral  favings  fhould,  as  fail  as  they  accrued,  be  employed,  for  the  lame 
purpofe  of  diminifhing  the  national  debt,  in  either  the  firft  or  the  fecond 
method  above-mentioned. 


CCLXXVIII.     This  fifth  method  of  paying  off  a  part  of  the  national  Th's  fifth  me. 

debt,  by   converting    fome   uf   the   perpetual    annuities,   now  due    to   the  tl}°-'| of  dim»- 

publick  creditors,  into  thefe  compound,  temporary,  annuities,  (which  are  ni™n8  t,ie 

to   continue   at  all   eveir.s  during   a  certain  given    number  of  years,    and  if  properly  * 

fuither  for  the   lues  of  certain    life-annuitants,)    would  have  exac"tlv  the  purfued, 

T  t  2  'fame  w<;uld  be  e- 

,    c        l  r        •  ,      •  ,  r    ,      ,  ,•  ,1  qually  effec- 

tual  tor    that  purpoie    with  either   ot   tn;  four  preceedin^  method*. 
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fame  effedf.  towards  diminifhing  the   national  debt,  in  any  given  period"*  of 
time,  as  either  of  the  four  preceeding  methods-,    that  is,  if  a  given   fum 
of  money  was  every  year  to  be  faithfully  applied  to  the  diminution  of  the 
national  debt  in  this  fifth  method  during  a  given  number  of  years;  —  and 
the  favings  of  intereft  accruing   to   the  publick,   by  the  deaths  of  the  faid 
life-annuitants,  at   the   expiration  of  the  faid  term   certain  (during  which 
the  annuities   were   to  continue  at  all  events,)    and  at  therends  ot  all  the 
following  years,  after  the  expiration  of  the  faid  term,  during  the  lives  of 
any  of  the  faid  life-annuitants,  were,  as  foon  as  they  accrued,  to  be  faith- 
fully employed,  for   the   fame  purpole  of  diminifhing  the   national  debt, 
in  either  the  fir  ft  or  the  fecond  method  above-defcribed  ;  —  the  quantity  of 
the  intereft  of  the  national  debt,  or  of  the  perpetual  annuities  now  allotted 
to  the  payment  of  it,  that  would  be  redeemed  to  the  publick   at  the  end 
of  any   fuppofed  number  of  years-,  by  employing  the   faid  given   fum  of 
money  in  this  fifth  method,  would  be  the  fame  as  rhe  quantity  of  the  faid 
intereft  that  would  have  been  redeemed  to  the  publick  by  the  fame  annual 
fum  of  money, 'if  it  had  been  applied  to  the  fame  uleful   purpole   during 
the  fame   number  of   years    in  either  of  the   four   preceeding    methods. 
Of  this  it  may  not  be  amifs  to  give  the  following  example. 

An  example  of  the  faid  fifth  method  of  applying  a  given  fum  of  moneys 
every  year  to  the  diminution  of  the  national  debt. 

Frd:nnnary  CCLXX1X.     Let   us   fuppofe  (as  in  the   foregoing  articles,)  that  the 

fuppofitions.     fum  0f  money   that  is   to  be  applied  every  year  to  the  diminution  of  the' 
national  debt  in  this  fifth  method,  is  a  million  of  pounds,  fterling,  a   year-,: 
and  that  the  period  during  which  it  is  to  be  fo  applied,  is   60   years.     And 
let  us  fuppofe  further,  that  the  perions  upon  whole  lives  the  new  annuities, 
(which   are,  according   to  this  fifth   method,  to  be  eftabhlhed    in    lieu  of 
ibme  of  the  perpetual  annuities  now   due  to  the  publick  creditors,)   are  to 
depend,  are  all,  at  the  time  of  eftablifliing  thefe  annuities,  of  the   age   of 
35  years-,    and  that  they  will  die- off  in  the   courfe   of  the  following  years' 
in    the   proportions  expreffed  in  Monfieur  de  Parcieux's  table  of  the  proba- 
bilities  of  the  duration  of  human  life  ;  and  confequently   that  the  longeft 
liver  of  them  will-  live  almoft   through  the  whole  of  the  faid  period  of  60 
years,  and  die  a   few  days   before   the  end  of  it.     And  let  the  number  of 
years  during   which   the   faid   annuities   are   to   continue  at  all   events,   or 
whether  the  laid   life-annuitants  are  alive  or  dead,    (and  during  which  they 
are  to  be  paid  to  the  faid  life-annuitants,  if  they  are  alive,  and,  if  they  are 
dead,  to  their  executors  or  other   perfonal  reprefentatives,)    be   30  years; 
And   let  the   intereft   of  money   be  fuppofed  (as  in  the  foregoing  articles) 
to  be  4  per  cent,  and  the  price  at  which  the  3  per  cent*  annuities  fell  at 
the  publick  market,  to  be  £j$  per  cent. 

CCLXXX.    Thefe 
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CCLXXX.  Thefe  things  being  premifed,  we  mud  inquire,  in  the  Of  the  qurm- 
rext  place,  what  quantity  of  the  perpetual  annuities,  which  now  are  em-  tlty ot .the J?"" 
ployed  in  paying  the  intereft  of  the  national  debt,  might  be  converted  tieS)  now  <jue 
into  thefe  compound,  temporary,  annuities  (which  are  at  the  fame  life-  to  the  publklc 
annuities  and  annuities  for  a  term  certain  of  30  years,)  by  the  help  of  the  creditors, 
(aid  fum  of  a  million  of  pounds,  fterling,  a  year.  Now  this  quantity  jJe"c~J£!!§!jJ 
may  be  determined  in  the  manner  following.  into    tnefe 

compound 
life  annuities 
bv  the  help  of 

CCLXXXI.     It  appears  from  Mr.  Smart's  fourth  table  of  compounds'  million  of 
intereft,  page  78,  that   the  value  of  an  annuity  of  one  pound  a  year  for  pounds  ptr 
a  term  certain  of  30  years,    is  £17.292,03.      And    it  appears    above  in  "'"""»■ 
Table  XXV,  page  285,    that  the  value  of  a  remote   life-annuity  of  one  An  inveftiga- 
pound  a  year  for  the  life  of  a  perfon  of  the  age  of  15  years,  that  is  to  tkmoftheiaid 
commence  at  the  diftance  of  30  years,  or  whereof  the  firft  payment  is  to  quaQlKy« 
be  received   at   the   end   of  31   years,  is  £1.410,77.     It  follows  therefore 
that  the  value  of  a  compound,   temporary,  annuity   of  one   pound  a  year, 
that  is  to  continue  for  30  years  certain,  and  alio  for  the  life  of  a  perfon  of 
the  age  of  35  years,  mutt  be  £17.292,03    -\-  £1  410,77,  or  £18.702,80. 
Now,  when   the  intereft  of  money   is   4  per  cent,  (as  it  is  here  fuppofed  to 
be,'i    the  value  of   a  perpetual    annuity    of   one  pound    a   year   is  £25. 
Therefore,  in  order  to  make  an  annuity  of  one  pound  a  year  of  the  com- 
pound and  temporary  kind  here  defcribed,  or  that  is   to   continue  only  for 
30  years   certain  and  during  the   life  of  a  perfon  of  the  age  of  35  years, 
equal  in  value  to  a  perpetual  annuity  of  one  pound  a  year,  we  muft  tncreaie 
it  in  the  proportion  of  £25  to  £1  8.702,80  ;    by   which   means  it  will   be- 

equal  to    /25-00000   x    £t^  or  \   £1.336,698'.     Therefore  a  com- 
v  18.70280  ' 

pound,  temporary,  annuity  of  £1.336,698   a  year,  that  is  to  continue  for' 
30  years  certain  and  alio  for  the  life  of  a  perfon  of  the   age   of  25  years,  • 
will   be  equal  in  value  to   a   perpetual   annuity  of  one  pound  a  year  :    and 
confequtntly,   if  the   Government  were   to   convert   fome  of  the  perpetual 
annuities,  now  due  to  the  pubhds.  creditors   as   the  intereft  of  their  debts, 
into  compound,  temporary,  annuities   of  the   kind  here  defciibed,  or  that 
fhould  continue  for   30  years  certain   and  further  for  the  lives  of  perfons  oF 
die  age  of  35  years,  they   ought  to  allow    to  tiie   laid  publick  creditors, 
whofe  perpetual  annuities  fhould  be  fo  converted  into  thefe  temporary  ones, 
an  annuity   of  £1.3^6,698   a  year   of  the    kind    here   defcribed,  for  every 
perpetual  annuity   of  £1    a  year  of  which  they   had   been  before  poffeffed. 
Therefore  for  every  million  of  pounds  per  annum  of  the  perpetual  annuities 
that  fhould   be  fo   converted,  it   would   be   neceffary    to  allow  to  the  pro- 
prietors of  them  the  fum  of  a  million  times  £1.336,698   per  annum,  or  of 
£1,336,698  per  annum  of  thefe   compound  and  temporary  annuities  :    and' 

confequently. 


come 
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consequently  an  additional  annual  fum  of  ,£336,698  would  be  required  te 
enable  the  Government  to  convert  £1,000,000  -per  annum  of  the  perpetual 
annuities,  now  due  to  the  publick  creditors  as  the  intereft  of  their  debts, 
into  thefe  compound,  temporary,  annuities  for  30  years  certain  and  for  the 
lives  of  perfons  of  the  age  of  35  years.  Therefore  an  additional  annual 
fum  of  £1,000,000  would  be  fufficient  to  enable  the  Government  to  con- 
vert into  thefe  compound,  temporary,  annuities  for  30  years  certain  and 
for  the  lives  of  perlons  of  the  age  of  35  years,  a  quantity  of  the  perpetual 
annuities  that  is  greater  than  £1,000,000  per  annum  in  the  fame  proportion 
as  £1,000, ceo   is  greater  than  £336,698,  that  is,  a  quantity  of  the  faid 

perpetual    annuities    that    is    equal    to     (f  [,000,000    x    ,T,000,oo:>      or 
£ 

1,000,00:  ,000,000  \       r  r\  -r  t 

— , — .    or  ]    £2,070,020  per  annum.     O  LI. 

CCLXXXII.  It  is  evident  therefore  that  at  the  end  of  the  faid  term 
of  60  years,  when  all  the  laid  life-annuitants  (who  were  of  the  age  of  35 
years  at  the  beginning  of  the  faid  term,)  will  be  dead,  the  faid  fum  of 
£2,970,020 /w  annum  of  the  perpetual  annuities,  now  due  to  the  publick 
creditors,  will  be  intirely  redeemed  to  the  publick  by  means  of  this  con- 
verfion  of  them  into  thefe  compound,  temporary,  annuities. 


Of  the  favings  CCLXXXIII.  This  would  be  the  quantity  of  the  faid  perpetual 
that  would  annuities  that  would  be  redeemed  to  the  nation  by  this  operation  in  the 
"hrV0  'lT  courfe  °f  6°  years,  if  all  the  aforefaid  life-annuitants  had  lived  to  within  a 
end  of  every  ^ay  °^  t'"'e  enc*  °f  tne  whole  60  years,  or  if,  when  they  had  died  off  in 
year,  after  the  the  different  years  of  the  faid  term  of  60  years  according  to  the  courle  of 
firft  30  years,  nature,  the  favings  which  would  have  accrued  every  year  to  the  publick 
by  the  deaths  ^y  t her ii"  deaths  during  the  laft  30  years  of  the  faid  term,  had  not  been 
tar.ts.  applied   to  the  fame  purpofe  of  diminifhing    the  national   debt,    but  hid 

been  fpent  upon  fome  other  fervice.  But  it  was  fuppofed  above  that  thefe 
favings  were  to  be  employed  continually,  as  faft  as  they  aroie,  for  the  fame 
purpofe  of  diminifhing  the  national  debt,  in  either  the  firft,  or  the  fecond, 
of  the  meihods  above-defcribed.  We  muft  therefore  now  proceed  to 
inquire,  what  thefe  favings  would  amount  to  in  every  year  of  the  faid  term 
of  60  years  after  the  firft  30  years  of  it,  and  what  quantity  of  the  per- 
petual annuities,  now  due  to  the  publick  creditors,  they  would  be  fufficient 
to  redeem  in  the  courle  of  the  latter  half  of  the  faid  term,  if  they  were 
conftantly  employed  for  that  purpofe,  until  the  end  of  the  faid  term,  in 
either  the  firft  or  the  fecond  method  above-mentioned.  Thefe  inquires 
may  be  made  in  the  manner  following. 

CCLXXXIV.    The 
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CCLXXXTV.      The   number  of  perfons   reprefented   in  Monfieur  de  Ofthenumber 
Parcieux's  table  of  probabilities   as   living  at  the  age  of  35  years,  is  694.  of  perfons  fup- 
The  money  that  is  to  be  paid  annually  by  the  Government  in  the  aforefaid  f-f      t0.  ^e 
compound   annuities    (for    the  lives  of  feveral   perfons    of  the  age  of  35  tants  nnj  t],e 
years,  and,  in    cafe   of  their  dying  within   the   fpace  of  30  years,    to  the  value  of  their 
executors  of  fuch   deceafed   life-annuitants  for  the  remainder  of  the  faid  anilulti«. 
term    of  30    years,)  in   lieu  of  the  £2,970,020  per  annum  of  perpetual 
annuities  which  are  to  be  thereby  redeemed,  is  the  faid  fum  of  £2,970,020 
per  annum  together  with  the   annual  million  of  pounds  which  is  deftined 
to  this   purpofe,  and   confequently    is  £3,970,020  per  annum.     Therefore, 
if  we  fuppofe  thele  compound  annuities   to  be  diftributcd  equally  amongft 
694  perfons,  all  of  the  age  of  35  years,  each  of  the  laid   perfons  will   be 
pofTeftcd  of  an   annuity,    for   30   years    certain    and    alio  for  his  lite,    of 

(L3->97   ■>  or  £5720.4899,    or,  very  nearly,)  £5720.4900  per  annum. 

v        694         '  / 

And  confequently,  if  we  fuppofe  them  to  be  equally  diftributcd  amongft 
6940  perfons,  all  of  the  fame  age  of  ^c,  years,  each  of  the  faid  perfons 
will  be  poilelTed  of  an  annuity,  of  the  fame  kind,  or  £572.0490  per  annum  : 
and,  if  we  fuppofe  them  to  be  equally  diftributed  amongft  69400  perlons, 
all  of  the  fame  age  of  35  years,  each  of  the  faid  perfons  will  be  poiTefled 
of  an  annuity,  of  the  fame  kind,  of  £57.2049,  or  57/.  4s.  ld.-^,  per 
annum.     Let  us  make  this  laft  fuppofition, 


CCLXXXV.     Then,  fince  it  appears  by  Monfieur  de  Parcieux's  table  Of  the  Caving 

of  the  probabilities  of  the  duration  of  human  life,  that  out  of  694  perfons  made  at  the 

of  the  age  of  ^^  years,  all  living  at   the  fame  time,  only  380  pertons  will  endot 'he3'(l 

be  living  at  the  end  of  31  years,  or  at  the  age  of  66  years,  it  follows  that  deathsoffome 

out   of  the  faid   69400  perfons  above-mentioned,  of  the  age  of  35  years,  of  the  life -an- 

all  living  at  the  fame  time,  (for  whofe  lives,  and  likewife  for  a  term  certain  nuicants. 

of  30  years,  thefe  annuities  of  £57.2049,  or  57/.  45.   id.-^  each,    are  fup- 

poled  to  be  granted,)    only    3S000   will   be  living  at   the  end  of  31  years, 

or  at  the  age  of  66  years.     And  confequently  the  annuities   of  £57.2049, 

or    57/.   4s.    id. £   each,     which   would    have    been    payable    to    the  other 

(69400  —  38000,  or)   31400  life-annuitants  at  the  end  of  the  laid  31  years, 

if  the  faid  annuitants  had  been  then  living,  will   be  faved   to  the  publick, 

and  will  be  ready  in   the  publick  treafury  to  be   employed,  in  any  manner 

that   may   be   thought  fit,  towards   the   diminution   of    the  national   debt.  rv,u 

rr,  J  r       -     r  ...  .  Urthemanner 

1  he  amount  or  tliele  annuities  is  31,400  times  £57.2049,  or  in  which  the 
£1,796,233.8600.  Now,  if  this  fum  of  £1,796,233.8600  is  immediately  '"aid  faving  is 
laid  out  either  in  paying  oft' fome  of  the  capital  of  the  4  per  cent,  annuities  tobeemploy'd. 
lit  par,  according  to  the  firft  method  above-defcribed,  or  in  buying  up  J^^L  ^J6" 
iome  of  the  capital  of  the  3   per  cent,  annuities  at  the  price  of  £75  per  years  of  the 

Cent,    'aid    term    of 
60  yean, 
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cent,  according  to  the  fecond  method  above-defcribed ;  and  the  intereft  of 
the  capital  thereby  extinguifhed,  or  the  portion  of  the  perpetual  annuities 
that  will  be  redeemed  at  the  end  of  the  next,  or  32d,  year,  by  thus  employ- 
ing the  faid  fum  of  £1,796,23,3. 8600,  be  likewile  employed  in  the  fame 
.  manner;  and  the  intereft  of  the  capital  extinguifhed  by  this  fecond  opera- 
tion, or  the  portion  of  the  perpetual  annuities  that  will  thereby  be  re- 
deemed at  the  end  of  the  33d  year,  be  likewife  employed  in  the  fame 
manner;  and  all  the  following  pcrciuns  of  the  perpetual  annuities  that 
.will  be  thus  redeemed  by  means  of  this  firft  fum  of  £1,796,233.8600, 
that  is  faved  to  the  nation  at  the  end  of  the  31ft  year  by  the  deaths  of  the 
The  quantity  aforeiaid  31400  life-annuitants,   be  likewife   employed  in  the  fame  manner 

of  the  capital  j^ng   t|ie   whole   remainder   of  the  faid   term   of  60  years  ; 1  fay,  if 

debt  that  will  tne'e  fucceffive  fums  of  money  be  fo  employed  without  interruption  during 

have  been  ex-  the  remainder  of  the  faid  term  of  60  years,   the  quantity  of  the  capital  of 

tmguiflicd  by  the  national  debt  that  will  be  thereby  extinguifhed  at  the  end  of  the  faid 

11  Tf  °  tcrm  °f  60  years,  or  at  the  end  of  29  years  from  the  time  when  this  firft 

the  etidofthe  lav'ng  of  £1,796,233.8600   will   have  accrued,  will   be  equal  in   value  to 

faid  term   of  the  fum    to    which   the  faid  firft  faving  of  £1,796,233.8000   would   have 

60  years.         increafed  in  the  fame  period  of  29  years,  if  it  had  been  improved  all  the 

time   a:  compound  interefl  at  the  rate  of  4  per  cent,    and  therefore  it  will 

(according  to  Mr.  Smart's  firft  table  of  compound  intereft,  page  54,)  be 

equal    in    value    to    the    fum    of    £1,796,233.8600    x    3.118,651,    or 


£5,601,826.5237;     the    intereft    of  which    at  4    per   cent,    is    f-t 

V10 

£5,601,826.5237,   or  £22,407,306.0948       or)   £224,073.0609  per 

-too  '         J 


00 
an' 


The  quantity  num.  Therefore  the  quantity  of  the  intereft  of  the  national  debt,  or  of 
of  the  intereit  the  perpetual  annuities  now  due  to  the  publick  creditors,  which  would  be 
^f, the  faid...  redeemed  at  the  end  of  the  whole  term  of  60  years  by  means  of  this  firft 
have  Veen'  faving  of  £  1 ,796,233.8600,  which  would  have  accrued  to  the  publick  at 
thereby  re-  the  end  of  the  3 1  ft  year  of  the  faid  term  by  the  deaths  of  the  aforefaid 
deemed  at  the  31,400  life-annuitants,  would  be  £224,073.0609  per  annum, 

end  of  the  faid  <? 
term  ot  60 
>;ears. 

Of  the  faving  CCLXXXVI.  In  the  courfe  of  the  thirty-fecond  year  of  this  term 
m*de  *'  '|je  the  38,000  life-annuitants  of  the  age  of  66  years  who  were  living  at  the 
thirty-fecond6  en^  °f  the  thirty-firft  year,  or  at  -the  age  of  66  years,  will  be  reduced  o 
year  by  the  36,400.  Therefore  1600  more  of  the  faid  life-annuitants  will  have  died 
deathsr'oflife-  in  the  courie  of  this  thirty  lecond  year.  And  consequently  at  the  end  of 
annuitants.  ^  th\Tty.fecon(]  year  there  Will  be  a  faving  to  the  Government  of  (3  1,400 
-+-  1,600,  or)  33, coo  payments  of  £57.2049  each,  which  would  have  then 
become  due  to  the  33,000  life  annuitants  who  will  have  died  in  the  thirty- 

tw» 


LIFE-ANNUITIES.  329 

two  preceeding  years,  if  they  had  lived  till  that  time.  There  will  therefore 
be  in  the  hands  of  Government  at  the  end  of  this  thirty-fecond  year  the 
i'um  of  33,000  x  £57.2049,  or  £1, 8 K 7 , 7 6 1 . 7000,  to  be  employed  during 
the  remainder  of  the  laid  term  of  60  years,  that  is,  duiing  20  years,  in 
diminilhing  the  national  debt;  which  svill  be  fufficient  to  extinguish  as 
much  of  the  capital  of  the  faid  debt  as  is  equal  in  value  to  the  lum  co 
which  this  fecond  laving  of  £1,887,761.7000  will  increafe  in  the  courfe  of 
28  years,  if  it  be  conftantly  improved  during  that  time  at  compound 
intereft  at  the  rate  of  4  per  cent.  Now  the  amount  of  £1,887,761.7000 
at  the  end  of  28  years,  when  improved  during  that  time  at  compound 
intereft  at  the  rate  of  4  per  cent,  appears  by  Mr.  Smart's  li.lt  table  of 
compound  intereft,    page  54,    to  be  £1,887,761.7000    x    2.998,703,    or 

£5,660,836.6730;     the    intereft   of  which   at  4  per  cent,    is    (  A-     X 

£5,660,836.6730,    or  ^^2,  ^-L^1'  9:2    or  \  £226,433.4669  per  annum. 

100  '       / 

Therefore  the  quantity  of  the  capital  of  the  national  debt  which  would 
be  extinguiflied  at  the  end  of  the  whole  term  of  6j  years  by  means  of 
this  fecond  laving  of  £1,887,761.7000,  (which  would  have  accrued  to 
the  publick  at  the  end  of  the  thirty  fecond  year  of  the  faid  term  by  the 
deaths  of  the  aforeiaid  33,000  life-annuitants  who  would  have  died  in  the 
preceeding  32  years,)  would  be  equal  in  value  to  thefum  of  £5,660,836.6730; 
and  the  quantity  or  the  intereft  ot  the  faid  debt,  or  of  the  perpetual  annuities 
now  due  to  the  publick  creditors,  which  would  be  redeemed  at  the  end  of 
the  faid  term  of  60  years  by  means  of  the  faid  fecond  faving,  would  be  the 
fum  of  £226,433.4669  per  annum.     QJi  I. 

CCLXXXVII.     In  the  fame   manner  we  muft  proceed  to  inveftigate  Ofthefavings 
the  favings  that  will  accrue  to  the  publick   at  the  ends  of  the  thirty-third,     *Jj  ,be 

the  thirty-fourth,   the  thirty-fifth,  the  thirty- fixth,  and  every  following  year  en<js  0f  the 
of  the   whole   term   of  60   years,  and  the  quantities  of  the   capital  of  the  33d,  34th, 
national  debt  that   will    be  extinp-uilhed   by  each   of  the  faid  favings  at  the  35th-   and 
end  of  the  laid  term  of  60  years,  if  thev  are  conftantly  employed  for  that  .         Iollow- 

*  ■»    .  intJ"    vcurs     or 

purpoie,  in  eaher  the   iirft  or   the  lecond  method   above  defribed,  during  t^°  raid  term 
the  feveral  remaining  years  of  the  laid  term  after  the  times  when   they  will  of  60  years, 
have  reipecrively  accrued.     And,  in  order  to  thefe  inveftigations,  it  will  be  bv  tlie  deaths 
ncceflary,    in   the   firft   place,  to    afcertain,    by   the   help  o£    Monlieur  de  ^n^fe*aimui" 
Parcieux's    table  of  the  probabilities   of  the  duration   cf  human   life,  the 
numbers   of  life-annuitants   who  will   be   alive   at   the  ends  of  the  feveral 
remaining  years   of  this   term,  and   thence  to    determine   the  numbers  of 
thole  who  will  have  died  in  each  of  the  laid  years,  and  from  whole  deaths 
the  levcral  new  and  fucceflive  favings  to  the  publick  will  arile. 

U  u  CCLXXXVUI. 


*• 
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of  nfe-Uanmii-         CCLXXXVIII.     Now  of  the  aforefaid  original  number  of  69,400  life- 

tants  who  will  annuitants,  all  of  the  age   of  35  years,  who  were  fuppofed  to  be  living  at 

be  living  at    tne  beginning  of  the  fa  id  term  of  60  years,  and  for  whole  lives  (as  well  as 

'J'",50  a    fur   a  term   certain   of  30   years,)  the   faid   annuities,    of  £57.2049  each, 

except  the  ha  were  fuppofed  to  be  granted,  it  appears  from  Monfieur  de  Parcieux's  table 

year.  of  probabilities  that  the  following  numbers  will  be  living  at  the  fubfequent 

ages  of  68  years,  69  years,  70  years,  7  1   years,  &c.  as  far  as  the  age  of 

94  years  inclufive,    or  at  the  ends   of  the  thirty-third,    the  thirty-fourth, 

the  thirty-fifth,  the  thirty-fixth,  and  every  following  year  of  the  laid  term 

of  60  years,  except  the  laft  ;    to  wit, 


34>7°°> 

2  1,10c, 

8,500, 

1,600, 

32,900, 

19,200, 

7,100, 

1,100, 

31,000, 

17,300, 

5,900, 

700, 

29, ico, 

1 5,400, 

4,800, 

400, 

27,100, 

13,600, 

3,800, 

200, 

25,100, 

1 1,800, 

2,900, 

IOO. 

23,100, 

10,100, 

2,200, 

The  numbers  Therefore  the  numbers  of  the  faid  life-annuitants  who  will  have  died 
tantswhTwili  in  each  of  thofe  years,  to  wit,  the  33d,  the  34th,  the  35th,  the  36th,  &c. 
have  died  in  and  in  the  laft  year  of  the  faid  period  of  60  years,  or  from  the  age  of  94 
each   of   the  years  to  the  age  of  95  years,   are  as  follows;    to  wit, 

faid  years,  and 


jn  the  laft  year. 

I  70c, 

2000, 

1600, 

600, 

180O, 

19OO, 

1 400, 

500, 

19OO, 

1900, 

1200, 

400, 

J  900, 

19OO, 

1 100, 

3oc> 

2000, 

i  Boa, 

1000, 

200, 

20OO, 

1 80b, 

900, 

100, 

2000, 

1700, 

700, 

and 

100. 

The  fevings  CCLXXXIX.     Therefore  the  favings  of  intereft  that  will  be  made  by 

made" at   the  r^e  publick  at  the  ends  of  thofe  years  in  confequence  of  the  deaths  of  life- 
ends  of  the  faid  annuitants   that  will  have   happened  in  the  courfe  of  them  refpeftively, 

years  in  con.   will    be    as   follows  ;     to  wit, 

fequence  of 

the-  deaths  of 

the  faid   life-  .  & 

annuitants.  *** 
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At  the   end    of  the    thirty-third  year, 


33,000  -j-   1, 70 j     x    £57.2049, 
or    34*700  x  £57.2049,  =  £1,985,010.0300. 

At  the  end  of  the    thirty-fourth    year, 


34,700  -f-  1800I    x    £57.2049, 
or     36,500  x  £57.2049,  =  £2,087,978.8500. 

At    the   end    of    the    thirty-fifth    year, 

36,500  i-   1900!    x    £57.2049, 

or     38)4°o  *  £57-2°49'  =  £2,196,668.1600. 

At    the    end   of    the    thirty-fixth    year, 

38,400  -j-  1900I     x    £57.2049, 

or     4°>3°°  *  £57-2°49>  =  £2>305,357-47co. 

At  the  end   of   the    thirty-feventh   year, 


40,300  -f-  2000I     x    £57.2049, 
or     42,300  x  £57.2049,  =  £2,419,767.2700. 

At  the  end   of  the    thirty-eighth    year, 


42,300  -f-  zooo]     x    £57.2049, 
or    44,300  x  £57.2049,  =  £2,534,177.0700. 

At  the  end    of   the    thirty-ninth    year, 


44,3^0  -j-  20CO,    x    £57.2049, 
or     46,300  x  £57204.9,  =  £2,648,586.8700. 


U  u  2  At 
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At    the    end    of  the    fortieth    year, 
46,300  -f-  2000]    x    £57.2049, 
or    48,300  x  £57.2049,  ==  £2,762,996.6700. 

At    the    end    of   the    forty-firft    year, 


48,300   +  J900I    x    £57.2049, 
or     50,200  x  £57.2049,  =  £2,871,685.9800. 

At  the  end  of   the    forty-fecond   year, 

50,200  -f-  1900J    x    £57.2049, 
or     52,100  X  £57.2049,  =  £2,980,375. 2900* 

At  the  end  of   the   forty-third   year, 


52,100  +  1900!    X    £57.2049, 
or     54,000  X  £57.2049,  =  £3,089,064.6000. 

At  the  end  of   the  forty-fourth  year, 


54,000  -f-  i8co|    X    £57.2049, 
or     55,800  X  £57.2049,  =  £3,192,033.4200. 

At  the  end    of   the    forty-fifth  year, 


55,800  -f-  i8oo|    X    £57.2049, 
or     57,600  X  £57.2049,  =  £3,295,002.2400. 

At  the  end  of   the    forty-fixth  year, 
57,000-1-1700,    X    £57.2049, 
or     59,300  X   £57.2049,  =  £3,392,250.5700. 


At 
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At   the  end  of   the  forty-feventh  year, 


59,300  -J-  1600I    X    £57.2049, 
or     60,900  X  £57.2049,  =  £3,483,778.4100. 

At  the  end  of   the  forty-eighth  year, 


.60,900  -h  1400I    X    £57.2049, 
or    62,300  X  £57.2049,  =  £3>563>865.2700. 

At  the  end   of   the    forty-ninth   year, 


62,300  -f-   1200I    X    £57.2049, 
or     63,500  X  £57.2049,  =  £3,632,511.1500. 

At  the  end  of  the   fiftieth    year, 


63,500  -f-  11  ool     X    £57.2049, 
or     64,600  X  £57.2049,  =  £5,695,436.5400. 

At  the  end  of   the  fifty-firft  year, 


64,600  -+-  ioool    X    £57.2049, 
or     65,600  X  £57.2049,  =  £3,752,641.4400. 

At  the  end  of  the  fifty-fecond  year, 


65,600    -f-   900I    X    £57.2049, 
or     66,500  X  £57.2049,  =  £3,804,125.8500. 

At  the  end    of  the    fifty-third    year, 


66,500   +    700I    X    £57.2049, 
or    67,200  X  £57.2049,  =  £3,844,169.2800. 


M 


•v* 
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At  the  end    of   the  fifty-fourth   year, 

67,200    -f1    6°°l    x    £57.2049, 
or     67,800  x  ,£57.2049,    =  £3,878,492.2200. 


At  the  end  of  the  fifty- fifth  year, 

67,800    -f-    500I    x    £57.2049, 
or     68,300  x  £57.2049,   =  £3,907,094.6700. 


At  the  end  of   the  fifty-fixth  year, 

68,300    +    400 1    x    £57.2049, 
or     68,700  x  £57.2049,    =   £ 3,929,97 6.6 300. 


At  the  end  of  the  fifty-feventh  year, 


68,700   -4-    300I    x    £57.2049, 
or    69,000   x  £57-2049'   =  £3>947>I38-IOOO« 

At    the   end    of   the    fifty- eighth    year, 

69,000    -f~    2°°l    x    £57-2°49> 
or    69,200  x'£57..2049,  =£3,958,579.0800. 

At    the.  end    of    the    fifty-ninth    year, 


69,200    -j-    100I     x    £57.2049, 
or     69,300  x  £57.2049,  =.  £3,964,299.5700. 

And  at  the  end  of   the    fixtieth  and  hfb  year, 

69,300     -f-    100!     x    £57.2049, 
or     69,400  x  £57.2049,  =  £3,970,020.06.0. 


CCXC.     All 
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CCXC.      All  thefe  favings  are  to  he  laid  oiu  in  diminifhing  the  national  The  (aid  fav- 
debt  in  either  the  fir  it  or  the  fecpnd  method  above-defcribed  ;    bv  which  ingsaretobe 
means  the  portion  of  the  national  debt   that  will  have  been  extinguifhed  at  (j!nP1°yed  in 
the  end  of  the  laid  term  of  60  years  in  confequence  of  each  of  thefe  favings,  '"gi 

except  the  laic,  to  wit,  £3,970,020.0600,  or  (neglecting  the  fraction  .06c  o,)  debt,  in  cither 
£3,970,0  >o,  will  be  equal  in   value  to  a  fum  that  is  greater  than  fuch  fav-  thefirftorthe 
ing,   namely,   to  the  fum  which  is   the   amount   to   which   fuch,  laving   will  lfc^nd.nie" 
have  increased  at  the  end  of  the  laid  term,   if  we  fuppofe  it  to   be  improved  defcribed  < 
in   the  mean  time  at  compound   intereft   at   the   rate  of  4  per  cent.      We 
muft  therefore,  in  the  next  place,  compute  the  amounts  of  thefe  favings  at 
the  end  of  the  faid  term,  if  fo  improved  at  compound   intereft  in  the  mean 
time,  or  daring  the  remaining   years  of  the   faid   term  after   the  times  at 
which   chey   will   have   fefpecYively  accrued,   that  is,  during  27   years,    26 
year.>,   25. years,  24   years,   &c.    to  the  laft  year  of  the  laid  term.     Now 
thefe  amounts  will  be  as  follows. 


CCXCI.     The  amount  of  £1,985,010.0300,  improved  at  compound  Acomputation 

intereft  at  the  rate  of  4  per  cent,  during  27  years,   is   =  £15985,010.0300  of"  the  amounts 

X    2853,368    =    £5,723,514.4001.  ofall  the  laid 

J  J  ^J  '     D  D  favings,    ex- 

The  amo'int  of  £  ',087,978.8500,  improved  in  the  fame  manner  during  ^ Pche  en/' f 
26  years,    is  £2,087,978.8500    X    2.772,469    =    £5,788,856.6342.  =  the  faid  "term 

of    60   yenrs, 

The  amount  of  £2,196,668.1600,  improved  in  the  fame  manner  during  if  improved  in 
25  years,  is  £2,196.668.1600  x    2.665,836  =  £5,855,957.0609.  =  themeandtne 

interelt  at  the 
And   the   amounts  of  all   the   following   favings,  improved  in  the  fame  rate  of  4  per 
manner  during  the  remaining  years  of  the  faid  term   of  60   years  after  the  cent* 
times  at  which   they  will  have  refpe&ively  accrued  to  the  publick,  will  be 
as  follows. 

£2,3°5>357-47°°    x  2.563,304  =    £5,909,332.0242. 

£2,419,767.27         x  2.464,715  -    £5,964,036.6868. 

VJ2>534>i77-°700    x  2.369,918  =    £6,005,791.8533. 

£2,648,586.8700    x  2.278,768  =    £6,035,515.0045. 

£2,762,996.6700    x  2.191,123  ==    £6,054,065.5525. 

£2,871,685.9800    x  2.106,849  =    £6,050,208.7352. 

£2,980,375.2900    x  2.025,816  =    £6,037,691.9484. 

^3,089,064.6000    x  1.947,900  =    £6,017,188.9343. 

^3>^23°33-4200 
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£3*192,633.4200     x     1.872,981     =    £5,978,617.9647. 

£3,295^002.2400       X       1.800,943       —      £5,9  ;4,I  II.219L 

£3,392,250.5700  x  1.731,676  =  £5,874,278.8980. 

;£3>4335778-4i°o  x  1.665,073  =  £5,800,745.3684. 

£3,563,865.2700  x  1  601,032  =  £5,705,862.3409. 

£3,632,511.1500  x  1.539,454  =  £5,592,083.8199. 

^3>695>436-5400  x  1.480,244  =  £5,476,147.7657. 

£3,752,641.4400  x  1.423,311  =  £5,341,175.8406. 

£3,804,125.8500  x  1.368,569  =  £5,206,208.7104. 

£3,844,169.2800  x  1.315,931  =  £5,058,661.5248. 

£3,878,492.2200  x  1.265,319  =  £+,907,529.8973. 

£3,907,094.6700  x  1.216,652  =  £4,753,574.5444. 

£3,929,976.6300  x  1.169,858  ==  £4,597,514.6004. 

,£3,947,138.1000  x  1.124,864  =  £4A39>993-55I7- 

£3i95%i579-0S00  x  1-081,600  ==  £4,281,599.1329. 

And    £3,964,299.5700  x  1.040,000  =  £4,122,871.5528. 

The  addition  CCXCII.  Having  thus  found  the  amounts  to  which  the  feveral  yearly 
ot'the amounts  favings  made  at  the  ends  of  the  thirty-firft  year  and  every  following  year 
ofalitheyear-  Qf  tne  faj(j  term  0f  g0  years,  except  the  laft,  will  have  increaicd  at  the 
tL  encTof  the  enc*  °^  t'ie  *"a^  term  ^  being  improved  in  the  mean  time  at  compound 
laid  term  of  intereft  at  the  rate  of  4  per  cent,  we  mull  now  add  all  thefe  amounts, 
6oyeais,into  together  with  the  faving  of  £3,970,020.0600,  which  will  accrue  at  the 
one  fum.         enj  0f  tne  laft  year,  into  one  fum  :  which  may  be  done  as  follows. 

The  amounts  of  the  favings  made  in  the  firft  period  of  fix  years  after 
the  expiration  of  the  term  certain  of  30  years,  and  in  the  fecond  period  of 
fix  years  after  the  expiration  of  the  laid  term,  and  in  the  third  period  of 
fix  years  after  the  expiration  of  the  faid  term,  will  be  as  follows. 

£3  Kj  & 

5,601,826.5237  5,964,030.6868  6,017,188.9343 

5,660,836.6730  6,005,791.8533  5,978,617.9647 

5,723,514  4001  6,035,515.0045  5,934,111.2191 

5,788,856.6342  6,054,065.5525  5,874,278.8980 

5^55-.957-o6o9  6,050,208.7352  5,800,745.3684 

5,909,332.0242  6,037,691.9484  5,705,862.3409 


34,540,323.3161  36,147,309.7807  35,310,804.7254 


And 
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And  the  amounts  of  the  favings  made  in  the  fourth  period  of  fix  years 
pnd  the  fifth  period  of  fix  years  after  the  expiration  of  the  laid  term  cer« 
tain  of  30  years,   will  be  as  follows. 

£ 
5,592,083.8199  4,753,574.5444. 

5,476,147.7657  4,597,514.6004 

5,341,175.8406  4,439,993.5 

5,206,208.7104  4-  28  1,599-1329 

5,058,661.524s  4,122,871.5528 

4,907,529.8^73  3,970,020.0600 


31,581,807.5587  26,165,573.4422 

Therefore  the  fum  total  of    the    amounts    of   all  thefe  favings  at  the 
end  of  the  laid  term  of  60  years,  is  ,£163,745,818  8231. 

£ 

34,540,323.3161 

36,147,309.7807 
35,310,804.7254 
31,581,807.5587 
26,165,573.4422 


163,745,818.8231 


CCXCIII.  Therefore  the  quantity  of  the  capital  of  the  national  debt  The  quantity 
that  would  have  been  extinguished,  by  means  of  all  thefe  favings,  at  the  <>f  the  national 
end  of  the  faid  term  of  60  years,  will  be  equal  in  value  to  the  laid  fum  h*Vg  breVex^ 
of  ,£163,745,818.8231  ;    the  annual    intereft  of  which  at  4  per  cent,  is  tinguifhed  by 

£  means   of  alt 


ng 
le 
d 


/   4-  /•    s  r>    o  o  ^545q8^?, 275.2024        \    rr  n  the  foregoini 

/J_  X  ^163,745,818.8231,  or  -^tl^-^    /3     *    +    or)  ^6,549,832.7529.  favings,  atth 

"°°  .  IOO  »      /  _  end  of  the  fail 

Therefore -the  quantity  of  the  interefl  of  the  national  debt,  or  of  the  per-  term  of  60 

petual  annuities  now  due  to  the  publick  creditors,  that  would  be  redeemed  yearsi 

to  the  publick  at  the  end  of  the  faid    term   of  eo   years   by   means  of  all  The  quantity 

thefe  favings,  (fo  that  at   the   end   of  the  next,  or  6ifc,  year  it  would  be  of  the  intereifc 

free  to   be  difpofed   of  by   the  Parliament   in   any  other  way,)  would  be  of  the  national 

,£6,549,832.7529  per  annum,    or   (neglecting   the  fractional  part  .7529,)  j,e  ^en  W 


j£6»549>832  per  Mintcm.     QJ2  I.  deemJdtothe 

publick  by 
means  of  1 
faid  favings 


publick  by 
X  X  CCXC1V.    This  means   of  ths 
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The  whole  CCXCIV.     This  fum  of   £6,549,832   per   annum   muft  therefore   be 

quantity  of  ue  acJded  to  £2,970,020  per  annum;    which  was  the  quantity  of  the  perpetual 

national  debt  annuities,  now  due  to   the  publick   creditors,  which  was   fuppofed    to   be 

that   will    be  converted  into  thefe  compound,  temporary,  annuities  for   30  years  certain 

redeemed  to    ancl  fQr  the  lives  of  69400  perfons,  all  of  the  age  of  35  years  ;    and  which 

the  publick  at  wjjj  tnerefore  be  now  wholly  redeemed  to  the  publick  by  the  expiration  of 

faidtermof6o  tnc  feid  term  of  30  years,    and  the  deaths  of  all  the  laid  life-annuitants  : 

years  by  the    and  the  fum  of  both,  or  the  fum   of  £9,519,852  per  annum,  will  be  the 

foregoingope-  whole  quantity   of  the  i  mere  ft   of  the   national   debt,   or  of  the  perpetual 

ration.  annuities  employed   in    the  payment  of  it,  which  will  be  redeemed   to  the 

publick  at  the  end  of  the  faid  term  of  60  years,    (lb   as  to  be   free  at  the 

end  of  the  next,  or  61ft,  year  to  be  difpoled  of  by  the  Parliament  in  any 

other  way,)  by   the  faithful  application   of  a  million   of  pounds,  fterling, 

a  year  to  that  faiutary  purpofe   during   that  period  according  to  this,  filth 

method.     (VE,  I. 

\ 
Agreement  CCXCV.     This   fum   of  £9,5  19,852  per  annum  may  be  conGdered  as 

between  the    equal  to  the  quantity   of  the   perpetual    annuities,  now  due  to  the  publick- 
effect  of  the    creditors,  which  would   have   been   redeemed   to   the  publick  in  the  fame 
i'chefne"2"  of 'Pace   °f  60   )'cars    by  employing   the  fame   annual   fum  of    a   million  of 
life-annuities     pounds,  fterling,   for   the   fame  purpofe   in  either  of  the  four  preceeding 
with  a  term     methods ;    which    quantity    we   have   feen   in    the   foregoing   pages    to   be 


certain  annex- 


ed to  them,"  fg  520,000  per  annum,  or,  more  accurately,  (— —    x     jC237,99°>6&5-24, 

and  the  effects      y  VlOO 

ot     the   four  /•.,      .r.   _  ,_  Qg 

preceeding       or  f^5  '-^     ,/4  'J  ■      or)  £9,519,627.4096,  or  (neglecting  the  fraction 
methods.  IOO  J 

.4096,)  £9,519,627  per  annum,     For  the  difference  between  them  is  only 

£225  per  annum,  which,  upon   fo  large  a  lum  as  £9,519,627,  is  a  mere 

trifle. 


General  con-  CCXCVI.     We  may  therefore    conclude  that  this   fifth    method    of 

cluiion  c°"'  employing  a  million  of  pounds,  fterling,  or  any  other  given  fum  of  money, 
efficacy  of  this  every  year  to  the  purpofe  of  diminifhing  the  national  debt,  "  by  converting 
fifth  method  of  fome  of  the  perpetual  annuities,  now  due  to  the  publick  creditors,  into 
applying  a  _  thefe  compound,  temporary,  annuities,  which  are  to  continue  at  all  events 
given  lum  of  ^j.},^  a  certain  term  of  years,  and  are  alio  to  be  extended  contingently 
yetrw  th^oi-  beyond  the  fail!  term  and  during  the  lives  of  certain  life-annuitants," 
mi'r.utibn  of  would  be  juft  as  t  hicaeious  in  redeeming  the  perpetual  annuities  that  are 
{fie  national  now  due  to  the  pubiick  creditors  as  the  intereft  of  the  faid  debt,  and 
*kkt.  therefore  would  be  juft  as   beneficial  to   the  nation  as  either  of  the  four 

preceding  methods    of  applying    the   fame   fum   of  money  to   the  fame 

purpofe 
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purpofe  during  the  fame  period  of  time  :    which  was  the  principal  object  of 
the  foregoing  computation.     But  this,  it  mud  be  remembered,  is  true  only 
upon  a  fuppofition  that  the  annual  favings  which  will  accrue  to  the  publick 
at  the  end   of  every  year   after  the  expiration   of   the  laid    term  .certain 
(during   which   the  faid  annuities    are   to   continue   at   all  events,)    by  the 
deaths  of  the  laid  life-annuitants,  are  immediately  employed  in  discharging 
a  part  of  that  debt  in  either  the  firft  or  the  fecond  method  above-defcribed, 
or  in  fume  other  method   that  is  equivalent  to  them.     For,  if  thole  favings 
.are  not  fo  employed,  but  are  diverted  to  other  ufes,  the  converfion  of  the 
perpetual  annuities,  now   due   to   the    publick   creditors,    into   comp  Rind, 
temporary,  annuities  of  the  kind  defcribed  in  this   fifth  method,  would  be 
evidently  a  much  lefs  efficacious  method  of  diminilhing  the   national  debt 
than  either  of  the  four  preceeding  methods.     Thus,  for  example,  we  have 
feen  that,  by  employing  the  laid  favings   in   the  manner  above-defcribe.1, 
the  fum  of  one  million  of  pounds,  fterling,  a  year,  employed  in  this  fifth 
method,  will  be  fufhxient   to  redeem   to  the   publick,  in  the  courfe  of  60 
years,  the  fum  of  £9,519,852  per  annum  of  the  intereft  of  the    national 
debt  •,  but  without  the  help  of  the  faid  favings,  it  will  redeem  in  that  time 
only  £2,970,020  per  annum  of  the  faid    intereft.      Therefore,  whenever 
any  propoial  is  made  to  pay  off  any  part  of  the  national  debt  by   means 
of  thefe   compound,  temporary,  annuities,    (which  are  to  continue   for   a 
certain  number  of  years  at  all  events,  and  afterwards  during  the  lives  of 
certain  life-annuitants,)  great  care  muft  be  taken   that  the  favings  of  the 
publick  revenue,  which  will  accrue  every  year  to  the  publick,  (after  the 
expiration  of  the  term  certain,  during  which  fuch  annuities  are  to  continue 
at  all  events,)  by  the  deaths  of  the  laid  life-annuitants,  lhall  be  conftantly 
applied  to  the  fame  purpofe ;    or  otherwile  the   nation  muft    (as  Dr.  Price 
has  obferved  concerning  the  converfion  of  the  perpetual  annuities,  now  due 
to  the  publick  creditors,  into  life-annuities,)    lole  greatly  by  all  fchemes 
of  this  kind. 


A  fixih  method  of  employing  a  given  fum  of  money  every  year  in  the 
reduclion  of  the  national  debt.,  by  means  of  life-annuities  with 
benefit  of  furvivorflnp  during  a  certain  term  of  years. 

CCXCVIL  A  fixth  method  of  applying  a  given  fum  of  money 
every  year  to  the  diminution  of  the  national  debt,  might  be  grafted  on 
the  fourth  method,  in  which  ibme  of  the  perpetual  annuities,  now  due  to 
the  publick  creditors,  are  fuppofed  to  be  converted  into  life-annuities. 
For,  initead  of  fuppofing  (as  we  did  in  the  faid  fourth  method,)  that, 
upon  the  deaths  of  the  faid  life-annuitants,  their  annuities  lhall  revert  to 
the  publick,  and  be  immediately  employed,  for  the  purpofe  of  diminilhing 
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the  national  debt,  in  either  the  firft,  or  the  fecond,  method  above-men- 
tioned,  we  may  fuppofe  them  to  accrue  to  the  furviving  life  annuitants, 
and  to  be  equally  divided  ambngft  them,  untill  their  annuities  (which,  ic 
is  evident,  will,  upon  this  plan,  be  continually  increafing,)  fhall  have  in- 
created  to  ten  times  their  original  quantity,  or  to  fome  other  very  great 
fum,  or  during  a  certain  number  cf  years  lefs  than  the  whole  number  or" 
years  during  which  it  is  probable  that  fome  few  of  the  laid  life-annuitants 
may  live  :  and  then  the  annuities  of  thole  life-annuitants  who  fhall  die 
after  the  expiration  of  the  faid  term  of  years,  or  after  the  annuities  of  the 
furviving  lite-annuitants  mall  have  been  increafed  to  their  greateft  allowed 
magnitude,  may  be  fuppofed  to  accrue  to  the  publick,  (as  in  the  aforefaid 
fourth  method,)  and  to  be  employed,  for  the  purpofe  of  diminifhing  the 
national  debt,  in  either  the  firft,  or  the  fecond,  method  above-mentioned. 
And,  if  this  plan  were  adopted,  the  annual  fum  of  money,  which  could  be 
fpared  from  the  publick  revenue  for  this  purpofe,  might  be  employed  in 
paying  to  the  proprietors  or  the  perpetual  annuities  fo  converted  into  tem- 
porary ones,  the  additions  which  it  would  be  neceffary  to  make  to  the  faid 
perpetual  annuities  in  compenfation  for  the  laid  abridgement  of  their 
duration. 

In  this  method,  as  well  as  in  the  four  preceeding  methods,  it  is  fup- 
pofed that  the  proprietors  of  the  perpetual  annuities  that  are  io  to  be  con- 
verted into  temporary  ones,  have  previoufly  contented  to  fuch  converfion. 


CCXCVIII.  Thus,  for  example,  if  a  million  of  pounds,  fterling,  per 
urn  could  be  fpared  from  the  publick  revenue  for  this  purpofe,  the 
Government  might  convert  a  proportionable  quantity  of  the  perpetual 
annuities,  now  due  to  the  publick  creditors,  with  the  content  of -the  pro- 
prietors of  fuch  annuities,  into  annuities  for  the  lives  of  the  laid  pro- 
prietors, or  of  fuch  perfons  as  they  Should  name,  with  the  benefit  of 
fuccteding  to  each  other's  annuities  by  furvivqrfhip  during  the  fpace  of 
30  years  ;  after  which  the  annuities  of  the  then  furviving  life-annuitants 
fhould  no  -longer  accrue,  upon  the  deaths  of  the  faid  life-annuitants,  to 
their  furviving  companions,  but  fhould  belong  to  the  publick,  and  be 
employed  every  year  in  the  diminution  of  the  national  debt  in  either  the 
firlt,  or  the  ierond,  method  above-mentioned.  And '•the  laid  million  of 
pounds  per  annum  would,  in  fuch  cafe,  be  employed  in  paying  the  additions 
which  it  would  be  neceffary  to  make  to  the  perpetual  annuities  that  fhould 
:  •  ■  converted,  as  a  compenfation  to  the  proprietors  of  them  for  the 
abridgement  of  the  time  of  their  continuance. 


CCXCIX.  If 
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CCXCIX.     If  a  given  fum  of  money  were  to  be  employed  every  year  Thisfmthina 
for  the  purpofe  of  diminifhing  the  national  debt  in  this  lixth  method,  its  thod  of  dimi- 
e£t  would  be  exactly  the  fame  in  a  given  period    of  time  as  it  would  be,  lyHiing  the  na- 
if employed  for  the  fame  purpofe   during  the   fame  period  in  either  of  the  t,onal'iebt»  lf 

"  *  propcrlv    pur- 

five  preceeding   methods;     that  is,    the  quantity   of  the   intereft   of  the  fued,wouldbe 

national  debt,  or  of  the  perpetual  annuities   now   due   to    the  publick   ere-  equally  effec- 

ditors,  that  would   be  redeemed   to   the  publick    by  the  application  of  a  tual   for  *a* 

given  annual  fum  of  money  to  the  diminution  of  the  national  debt  during  PurP3's  lvlt'1 
o  mJ  o   either  of   this 

a  given  number   of  years  in  this  fixth  method   would    be   exactly  the  fame  /;ve  preceed. 

as   that  which   would  be   redeemed  to  the  publick  by  applying  the  fame  ing  methods. 

fum  of  money  every  year  to  the  fame  purpofe   during  the  lam;  number  of 

years  in  either  of  the  five  preceeding  methods.     Of  this  I  will  now  proceed 

to  give  an  example. 


An  example  of  the  [aid  Jixth  method  of  employing  a  given  fum  of  money 
every  year  in  the  reduction  of  the  national  debt. 

CCC.  Let  the  fum  of  money  to  be  employed  in  the  reduction  of  Preliminary 
the  national  debt  according  to  this  fixch  method  be  (as  in  the  former  fuppofitions. 
examples,)  a  million  of  pounds,  fterhng,  a  year-,  and  the  period  during 
which  it  is  to  be  fo  employed,  be  alfo  the  fame  as  was  chofen  in  the 
faid  former  examples,  to  wit,  a  period  of  60  years.  And  let  th« 
proprietors  of  the  perpetual  annuities  which  are  to  be  converted  into 
lik-annuities  with  benefit  of  furvivorfhip  according  10  this  lixth  me- 
thod, or  the  nominees  of  the  faid  proprietors,  during  whofe  lives  the  new 
1  fe-annuities  are  to  continue,  be  all  of  the  age  of  ^5  years;  fo  that  it  may 
reafonably  be  expected,  (according  to  Morifieur  de  Parcieux's  table  of  the 
probabilities  of  the  duration  of  human  life,)  that  the  laft  furvivor  of  them 
will  live  almoft  through  the  whole  period  of  60  years,  and  die  a  few  days 
before  the  end  of  it.  And  let  the  number  of  the  life-annuitants  for 
whofe  lives  the  new  annuities  are  to  continue,  be  fuppofed  to  be  the  fame 
as  in  the  examples  above  given  of  the  foregoing  fourth  and  fifth  methods, 
to  wit,  69,400.  And  let  the  faid  69,400  life-annuitants,  (who  are  all  of. 
the  age  of  35  years  at  the  time  of  granting  r:\z  faid  life-annuities,)  be 
fuppof  d  to  die  off  every  year  in  the  proportions  let  forth  in  Monfieur  de 
Parcieux's  table  of  the  probabilities  of  the  duration  of  human  life.  And, 
laftly,  let  the  intereft  of  money  be  fuppofed  to  be  4  per  cent,  and  the  price 
at  which  the  3  per  cent,  annuities  fell  at  the  publick  market,  to  be  £y$ 
per  cent. 

CCCI.    Thefc 
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An  invedifa  CCCI.     Thefe   things  being  premifed,    we  mud,    in   the  next  place, 

won  of  the  inqUire  what  quantity  of  the  perpetual  annuities,  now  due  to  the  publick 
perpetual  an-  creditors,  might,  by  the  help  of  a  million  of  pounds,  fterling,  a  year,  be 
nuit-es,  new  converted  into  temporaiy  annuit.es  of  the  kind  above-defcribed.  Now  this 
due  to  the      may  be  determined  in  the  manner  following. 

publick  crcdi- 

might  be  con-  ^et  us  firft  fuppofe  that  thefe  69,4.00  life-annuitants  (who  are  all  of 
vetted  into  the  age  of  35  years,)  receive  from  the  Government,  for  an  adequate  con- 
thefe  com-  fideration,  grants  of  annuities  of  £\o  a  piece,  of  the  kind  juft  now 
pound  life-  delcribcd,  or  that  mail  increafe  by  furvivorihip  during  the  fpace  of  20 
with  benefit  of  year5>  and  then  fnali  continue  at  their  la  ft  magnitude,  (to  which  they  will 
furVivorfhip,  have  increafed  in  the  courie  of  the  faid  30  years,)  during  the  lives  of  each 
by  the  help  of  of  the  then  furviving  life-annuitants  refpedively.  The  furri  of  all  thefe 
ao^jJonft°r_  annuities  will  be  £694,000  per  annum  ;  which,  it  is  evident,  the  Govern- 
ing, per  an-  ment  will  be  obliged  to  pay  for  30  years  together  to  fuch  of  the  faid  life- 
mim.   '  annuitants  as  (hall  be  living  to  receive  it.     But  at  the  end  of  the  laid  term 

of  30  years  the  Government   will   have  lefs   than   £694,000   to  pay  every 
year  to  the  faid  furviving  life-annuitants;  becaufe  then  the  right  of  fucceed- 
ing  to  each  other's  annuities  by  lurvivoifhip  is  fuppofed  to  ceafe,  and   the 
annuities  of  the  life-annuitants  who  fhall  die  after  the  end  of  the  faid  30 
years  are  fuppofed  to  accrue  to  the  publick.     The  Government  will  there- 
fore have  a  faving  at  the  end  of  every  year  after  the  expiration  of  the  faid 
30  years,  which  may  be  employed  in  diminifhing  the  national  debt  in  either 
the  firft  or  the  fecond  method  above-mentioned  :    and  thefe  favings  will  be 
An  original     greater  and  greater  every  year  untill  all  the  faid  life- annuitants  are  dead,  or 
life-annuity  of  tjn  tne  encj  0f  t]le  w]10]e  tcrm  0f  g0  years.     The  number  of  life-annuitants 
forthe  Hfejof  wl^  ^e  re<J|Jced  >n  trie  courie  of  30  years  from  69,400  to  39,  ,00  •,    fo  that 
aperfonofthe  at  the  end  of  the  30th  year  the  fum   of  £t  94,000  will  be  to  be  divided 
3geor35)ears«  between  39,500  perfons,  inftead  of  69,400  perfons,  and  consequently  each 
will  increafe    0f  tne  fa^  39,500  perfons  will  receive,  for  his  fhare  of  the  faid  /6q4.,oco. 

in   the   courfe  rz  ' 

of  30  years  to  the  fum  of  /L±9 ^°°°     or)  /i  7.569,620.   And  this  fum  of  A  7.569,620, 

,(..7.569,620  ^     39,500    '         J  °       ■ 

which  he  will  be  infilled  to  receive  at  the  end  of  the  faid  30th  year,  he  will 
continue  to  receive  at  the  end  of  every  following  year  of  his  whole  life. 
"Divifion  of  a  We  may  therefore  divide  the  whole  annuity  which  each  of  the  faid  69,400 
compound  life-annuitants  will  be  intitled  to  according  to  the  foregoing  fuppofuions, 
11  e-anmutyof  jntQ  ^e  two  following  parts;  to  wit,  lit,  an  annuity  of  £10  a  year  for  the 
tor  the  life  of  &&  3°  vears  of  his  life,  and  no  longer,  but  accompanied  with  the  benefit 
aperfonofthe  of  fucceeding  by  furvivorfhip  to  the  annuities  of  fuch  of  his  fellow  life- 
ageof^years,  annuitants  as  lhould  die  in  the  courfe  of  the  faid  30  years  ;  by  which  means 
furVivorfhip0  £'ie  *a'^  annu'ty  of  £10  a  year  will  gradually  increafe  from  £10  a  year  to 
during  30  £  1 7-569,620  a  ye.ir ;  and  iccondly,"  a  remote  life-annuity  of  /,17.569,62c, 
years,  into      that  is  to  commence  at  the  end  of  30  years,  (or  whereof  the  firft  payment 

two  pam.  ijj 
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is  to  be  received  at  the  end  of  31  years,)    and   that  is   to  continue   during  A  computation 
the  remainder   or"  his  lire.     Now  the  values  of  thefe  two  annuities  may  be  of  the  value  of 

r  .    .  ,  ,.   ..  '  the  firlt  p.mt  ol 

found  in   the    manner  following.  fuch  n/in_ 


CCCII.     As  the  feveral  annuities  of  thofe  life-annuitants  who  (ball  die 
every  year  during  a  term  of  30  years,  are  fuppofed  to  be  divided  amonglt 
their  furviving  companions,  and  not  to  accrue  to  the  public!;,   it  is  evident 
thar  the  price  which  ought  to  be  paid  to  the  publick  by  the  whole  body  of 
the  laid   69,400  life-annuitants  for  the  enjoyment  of  the  laid  life-annuities 
during  the  laid   term   of  jo   years,  in  cafe  they  (hall  live  fo  long,  accom- 
panied with   the  aforefatd   benefit  of  furvivorfhip  during  the  faid  term,  will 
be   the  fame  that   outfit  to  be  paid  by  them  tor  the  lame  annuities,   if  the 
faid  annuities  were  to  be  granted  to  them  for   a   term    certain  ot   30  years, 
lb  as  to  become  payable  to  their  executors,  or  other  perlonal  reprelentatives, 
in  cafe  the  faid  life-annuitants  themielves  mould  happen  to  die  in  the  courfe 
of  the  faid  term  :     becaufe   it   would   be  a   matter  of  indifference  to  the 
pubiick,  whether  the  annuities  of  the  liie-annuirants  that  died  in  the  courfe 
of   the  faid    term    of   30   y .-ars,    were   made   payable,    during   the   feveral 
remaining  years  of  the  laid  term,  to  the  executors,  or  other  peiibnal  repre- 
fentatives,  of  the  faid  deceafed  life-annuitants,   or  to  their   furviving   com- 
panions,  who   would,  in   luch   cafe,    fupply    the  place  of    their   executors. 
And  confequently,  as  all  the  faid  69,400  life-annuitants  are  fuppofed   to 
be  of  the  lame  age  of  35    years,  and   there  is  no  reafon   that  anyone  of 
them  lhould  pay  more  for  his  annuity  than  any  other-,  the  price  which  each 
of  them  ought  to  pay  for  the  enjoyment  of  his  life-annuity  during  the  laid 
term  of  30  years,  or  fuch   parr  of  the  faid  term  as  he  lhall  happen  to  live 
through,  when  accompanied  with  this  benefit  of  fucceeding,  by  furvivor- 
fhip,  to  his  proportional  lhare  of  the  annuities  of   thofe  of  his  companions 
who  fhall  die   in  the  courfe  of  the  laid  term,  will  be  the  fame  as  he  ought 
to  pay  for  the  purchafe  of  the  fame  annuity  for  the  fame  term  of  30  years, 
•when  it  is    to   be  enjoyed  at   all  evems  during  the  whole  of  the   faid  term 
either   by   himieif  or  his   executor,  or   other    perlonal  reprefentative,    but 
without    any  chance   of  augmentation.     Now   it  appears   by   Mr.  Smart's 
fourth  uble  of  compound  intcreft,  page  78,  that  when  the  intereft  of  mo- 
ney is  4  per  cent,  the  value  of  an  annuity  of  one  pound  a  year  for  a  term 
of  ^o  years  certain   (or  not   depending  on  the  continuance  of  any  life,  or 
any   other   contingency,)  15^17.292,033.     Therefore  the   value  of  an  an- 
nuity  of  £10   a   year  for    the  vfame    term  of  30   years    is  ^172.920,33. 
And   confequently  the  value  of  a  life-annuity  of  ^10  a  year  for  the  life 
of  one  of  the  aforefaid  69,400  life-annuitants  of  the  age  of  35  years,  during 
the  fame  term  of  ^o  years,  if  he  fhall  fo  long  live,  but  not  to  continue  after 
the  faid  term,  accompanied  with  the  above-mentioned  benefit  of  fucceed- 
ing, by  furvivorfhip,  to  the  annuities  of  fuch  of  his  fellow  life-annuitants  as 
Hull  die  in  the  courfe  of  the  faid  term,  will  alio  be  £1  72.920,33.    Q_E  I. 

CCCIII.  TI13 


pound  life- 
annuity. 
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CCCIH.     The  other  annuity,  of  which  we  were  to  determine  the  value, 

thefecondUpart  's.a~ rcmotc  life-annuity  of  £17.569,620  per  annum,  for  the  life  of  a  perfor* 

of  fuch  com-  °^  l',e  a.!'e  °'    35  years,   that   is   to  commence   at   the  end  of  30  years,  or 

pound  life-      whereof  the  fir  11  payment  is   to  be  received   at  the  end  of  31  years,  the 

ennuity.  intereft  of  money  being  4  per  cent.     Now  the  value  of  a  life-annuity  of 

only  one  pound   a  year  of  this  remote  kind  for  the  life  of  a  perfon  of  the 

age  of  35  years,  when  the  intereft  of  money   is  4  per  cent,  appears   above 

Tabic  xxv,  page  285,)    to    be  £  1.4 10, 77.     Therefore   the  value  of  a 

life-annuity  of  £1  j.^  9,020  per  annum    of  this  remote  kind  for  the  life  of 

a   perfon    of    the    age   of    35   year^    is    =    1 -.569,620    x   £1.410,77,    or 

£24.786,692.  qjn 


The  va'ue  of         CCCIV.     Therefore   the  value  of  both  the  foregoing  annuities,  or  of 

,.;  whole  ot  tnc  whale  annuity  which   is  fuppofed  to   be  granted  by  the  Government  to 

pound  life-  "  eacn   °f  t'le   aforefaid  69,400    life-annuitants  of  the  age  of  'j^   years,  is 

annuityofib/.  £172.9:20,33   -f-  £24.786,69,     or  £197.707,02.     Therefore  £197.707,02 

per  annum.        is  the  price  which  each  of  the  laid   69,4.00  life-annuitants  ought  to  pay  to 

the   Government  for  a  grant  of  an  annuity  of  £10  a  year  of  the   kind 

above-deicribed.     QFi  I. 


Thefaidcom-         CCCV.     Now,  when  the  intereft  of  money  is  4  per  cent,  the  intereft 

poundlifc-an-                                      mil      /    4         v     t                                7QC.S2S, -8  \ 

nuitv  of  10/.  of  £197.707,02  will  be    ( -JL      X    £197.707,02,  or    '— : —       or) 

pet-  annum  is  V  10O  I OO  / 

equal  in  value  £7.908,28  per  annum  ;  and  confequently  a  perpetual  annuity  of  £7  908,28 
annuftyr?ofUa  Per  anmm  's  worth  the  fum  of  £197.707,02.  Therefore  a  perpetual 
£7.908,28  annuity  of  £7.908,28  per  annum  is  equal  in  value  to  a  life-annuity  of  the 
per  annum.  kind  abovc-defcribed  of  £10  per  annum  for  the  lite  of  a  perfon  of  the  age 
of  35  years.  Therefore  the  69,400  lire-annuities  of  £10  each  which  are' 
above  fuppofed  to  be  granted  by  the  Government  to  69,400  perfons,  all 
of  the  age  of  35  years,  will  be  equal  in  value  to  69,400  perpetual  annuities 
of  £7.908,28  per  annum,  or  to  a  perpetual  annuity  of  69,4.00  x  £7.9:8,28, 
or  £148, ^34.63200  per  annum.  Therefore,  if  the  yearly  him  of 
£548,834.63200  of  the  perpetual  annuities,  now  due  to  the  publick 
creditors,  were  the  property  of  the  faid  69,400  perfons  of  the  age  of  35 
years,  to  whom  we  fuppofed  above  that  thje  Government  had  granted 
annuities  of  £10  each  of  the  kind  abovc-defcribed,  and  the  laid  69,400 
life-annuitants  were  to  refign  to  the  Government  their  right  to  the  laid 
annual  fum  of  £548,834.63200  of  the  perpetual  annuities,  in  exchange 
for,  and  as  the  price  of,  their  laid  life-annuities  of  £10  each,  or  the  annual 
Jum  of  ^£694,000  amongft  them,  fuch  a  bargain  would  be 

on 
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on  both  fides.  Therefore  the  difference  between  £694,000  per  annum  and 
£54>s 834.632C0  per  annum,  that  is,  the  fum'  or  £i'45,l  65/368  o  />«■ 
annum,  would  be  the  addition  which  it  would  be  neceflary  for  the  Govern- 
ment to  make  to  the  laid  fum  of  ^ 5 4 S , ? 3 4 . 63200  of  the  perpetual  annui- 
ties, upon  their  being  converted  into  life-annuities  of  the  kind  above- 
dclcribed,  as  a  compenfation  to  the  proprietors  of  them  for  the  abridge- 
ment of  the  time  of  their  continuance.  And  confequently,  fince  the 
additional  fum  of  £145,165.36800  per  annum  would  be  fufficient  to  enable 
the  Government  to  convert  the  fum  of  £54.8,83  4.. 63 200  per  annum  of  the 
perpetual  annuities  into  life-annuities  of  the  kind  above- defcri bed,  the 
additional  fum  of  a  million  of  pounds  per  annum  would  be  fufficient  to 
enable  the  Government  to  convert  into  life-annuities  of  the  fame  kind  a 
quantity  of  the  perpetual  annuities  that  is  greater  than  £548,834.63200 
per  annum  in  the  fame  proportion  in  which  £1000,000  per  annum  is  greater 
than  £145,165.36800  per  annum,  or  a  quantity   of  the  perpetual  annuities 

that  is  equal  to  (_^L^_  x  £548,834.63200,  or  548,834,632,000 
V145, 105. 36600  145,165.368,00 

or)  £3*780,754  Per  annum.  Therefore  the  quantity  which  we  propofed  The  quantity 
in  Art.  ccci  as  neceflary  to  be  determined,  to  wit,  the  quantity  of  the  of  tlie  pwpe. 
perpetual  annuities,  now  due  to  the  publick  creditors,    which    might   be  annuities 

converted  into  life-annuities  of  the  kind  above-defcribed  by  the  help  of  a  Art.  -cu  "! 
fund  of  a  million  of  pounds  per  annum,    is  the  fum  of  £31780,754  per  neceflary  to  be 

annum.       QJE  I.  determined, 

is  the  fum  of 

£3>7*°>7Si 
per  annum. 

CCCVI.     Let  us  now  therefore  fuppofe  that  the  Government  were  to  The  original 
employ    the   faid   fund  of  a  million  of  pounds  per  annum    in    converting  quantity  of 
£3,y%o,y 54  per  annum  of  the  perpetual  annuities   into  life-annuities  of  the  ?l      ma.ns 
kind  above-dtferibed  5  and  that  the  number  of  perfons  of  the  age  of  35  u'Pon  a Vupn'o- 
years,  to  whom,    or  for   whofe  lives,    the    faid   life-annuities   were    to   be  fition  that  the 
granted,  wa-  69,400.     Then  it   is  evident  that   the  whole  fum   of  money  whole  fum  of 
which  would   be   paid  every  year  to   thefe  69,400  life-annuitants,  or  the  ^'78o'7>4 

r.  c     ,  '  r  l       r  r  lit         /"o  Per   <""*»">    of 

lurvivors  or  them,  tor  the  lpace  or  30  years,  would  be  £3,780,754  per  tjie  perpetual 
annum  together  with  the  laid  additional  fum  of  £1,000,000  per  annum,  annuities  is 
which  would  be  neceflary  to  enable  the  Government  to  make  this  con-  converted  into 
verflon  ;  that  is,  it  would  be  £4,780,754  per  annum.  And  confequently  ™£' >  «fe-an- 
the  life-annuity  which  would  be  due  to  each  of  the  faid  69,400  life-annui-  tjlat  th'e  num. 
tants  at  firft;  or  before  any  of  his  companions  had  died,  would   be  equal  to  bcrofrheltfe- 

/ 4   7.S0  71T4.  /-  annuitants 

*— — 1L2Z-    or  £68.806,94  per  annum.  continues   as 

69,400    *  before)   to  be 

69,400,    is 

Y  y  CCCVII.    The  t"  «■"•• 
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Another  man-        CCCVII.     The  quantity  of  each  of  thefe  life-annuities  may  likewife 
per  of  deter-  k     determined  in  the  following  manner. 

mining  the  ° 

faid  original  Since,  when  each  of  the  69,400  perfons  of  the  age  of  35  years  was- 

life-annuitv.  fuppofed  to  have  a  life-annuity,  of  the  kind  above-defcribed,  of  £10  a  year 
granted  to  him  by  Government,  the  additional  annual  fum  of  money  which 
was  required  to  enable  the  Government  to  convert  a  portion  of  the  perpe- 
tual annuities  due  to  the  publick  creditors,  that  was  equivalent  to  the 
annual  fum  of  £694,000  (which  was  thus  fuppofed  to  be  granted,  in  life- 
annuities  of  £10  a  piece,  to  the  faid  69,400  life-annuitants,)  into  the  faid 
life-annuities,  was  £145,165.36800  per  annum,  it  follows  that,  when  an 
additional  fum  of  £1000,000  per  annum  is  employed  for  the  fame  purpoie, 
and  the  number  of  the  life-annuitants,  who  are  to  receive  thefe  life-annuities 
from  Government,  ltill  continues  the  fame  as  before,  to  wit,  69,4^0,  (as 
is  the  cafe  on  the  prefent  fuppofition,)  the  life-annuity  which  each  of  the 
faid  perfons  will  be  intitled  to  upon  this  fecond  fuppofition  will  be  greater 
than  the  life-annuity  of  £10,  (to  which  he  was  intitled  upon  the  former 
fuppofition,)  in  the  proportion  £1000,000  to  £145,165.36800,  and  there- 

e  ...  ,  ,  r  1,000,000  £  10,000,000 

fore  will  be  equal  to  £10  x    — ! or   ""° — : 1 or 

i45>l65-368o°  i45>l65-368o° 

£68.88695,  which  agrees  with  the  number  found  before,  to  wit, 
£68.88694,  to  fix  places  of  figures,  and  differs  from  it  only  by  an  unit  in 
the  feventh  figure.  We  may  therefore  be  confident  that  the  faid  firft  fix 
figures  are  true,  or  that  the  quantity  of  each  of  the  original  life-annuities 
belonging  to  the  laid  69,400  life-annuitants,  or  that  which  he  would  be 
intitled  to  at  the  end  of  the  firft  year,  if  none  of  his  companions  had  died 
in  the  courfe  of  it,  is  £68.8869  per  annum. 


Oftlicincreafe  CCCV1II.  We  muft  now  proceed  to  inquire  to  what  quantity  this 
ot  the  laid  or;gjnai  l)fe.annuity,  belonging  to  each  of  the  faid  69,400  life-annuitants, 
annuity  p/"  w'"  increafe  by  the  deaths  of  lome  of  the  faid  life-annuicants,  in  the  courfe 
£6888694  of  the  faid  term  of  30  years.  Now,  fince,  when  each  of  the  original 
per  annum,  by  ]ife-annuities  was  fuppofed  to  be£io  a  year,  it  was  found  (in  Art.  ccci,) 
trie  benem  to  jncreafej  jn  tne  COurfe  of  the  faid  30  years,  to  £17.569,620  a  year,  it 
fem^inThe  follows  that  the  original  life-annuity  of  £68.8869,  or,  more  accurately, 
ajuifc  of  30  £68.88694  per  annum,  to  which  each  of  the  faid  69,400  life-annuitants 
j=drs.  of  the  age  vt   35  vears  will   be  intitled  upon   this  fecond  fuppofition,  will 

increase  in  the  courfe  of  the  faid   30  years   to   a  quantity  that  will  exceed 
£68.886,94 /w  annum  in  the  fame  piopoition  as  £17.569,620  exceeds  £10, 

that 
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I 

that  is,  to  the  quantity  (lJ^ii2  x  £6 S. 8 8 69 4,  or  Ii!_^<7 
V         10 


10  » 


or)  £121.031,736,876,28,  or  (neglecting  the  feven  laft  figures,)  £12 1.03 17. 
Therefore  at  the  end  of  the  30th  year  of  the  laid  term  of  60  years,  each 
of  the  furvivors,  out  of  the  original  69,400  life-annuitants,  will  be  intitled 
to  receive  from  the  Government  the  fum  of  £121.0317;  anil    he   will  alio  hi  laft  and 
be   intitled   to  receive  the  fame  fum   at  the  end   of  every  following  year  grcateft  mag- 
during  his  whole  life;    but   without  any   further  increafe,    becaule  it   is  "ltu"e  *"" be 
fuppofed   that  from   this   time  the  annuities  of  the  feveral  life-annuitants,  %r  annum, 
who  mall  die  in  the  following  years   of  the  faid   term  of  60  years,    are 
to  accrue  to  the  publick. 

CCCIX.     That  this  fum  of  £121.0317   is  the  true   quantity  of   the  Another  way 
increafed  annuity,  to  which  each  of   the  furviving  life-annuitants  will  be  oi  d"ernVn- 
intitled    at  the  end  of  the   30th  year  of  the  laid   term  of  60  years,  will  '^eat'cil  ma~ 
likewife  appear  from  the  following  confideration.     The  number  of  the  faid  nitude, 
life-annuitants  will,  in  the  courfe  of  the  faid  30  years,  be  reduced  from 
69,400  to  39,500  :  and  confequently  the  fum  total  of  all  the  money  paid 
at  the  end  of  every  year,  during  the  faid   30  years,  to  all  the  furviving 
life-annuitants  together,  to  wit,  the  fum  £4,780,754,  will  be  divided  at 
the  end  of  the  30th  year  amongft   39,500  perfons;    and  confequently  the 

annuity  belonging  to  each  of  the  faid  39.500  perfons  will  be  **•— — '754 
or  £121.0317   per  annum.      QJL  I. 

CCCX.      We    muft  therefore,    in    the    next  place,    inquire    into  the  Of  the  favingi 
favings  which  will  now  accrue  to  the  publick  at  the  end  of  every  following  thac  Wl", ac" 

**     1  .«./*.  "   erne  to  the 

year  after  the  30th,  by  the  deaths  ot  the  remaining  life-annuitants :   which  "pubHck  aftei 
favings   are  to  be  employed,  for  the  purpofe  of  diminifhing  the  national  the  expiration 
debt,  in  either  the  firft,  or  the  fecond,  method  above-mentioned.  or"  the  faid 

tirm  of  jo 
)ean. 

CCCXI.     Now   it  appears  from  Monfieur  de  Parcieux's  table  of  the  The  numbers 
probabilities  of  the  duration  of  human  life,  that,  out  of  the   39,500  life-  oi  the  f^id 
annuitants  who  will  be  living  at  the  end  of  the  30th  year  of  the  faid  term  6-S-4?o  llfe- 
of  60  years,  and  who  will  be  then  of  the  age  of  65  years,  only  38,000  t>iat  w;u  |,e 
will  be  living  at  the  age  of  66  years,  or  at  the  end  of  the  31ft  year  of  the  living  at  the 
faid  term,  and  that  the  numbers  living  at  the  fubfequent  ages  of  6y  years,  ends  of  the 
68  years,  6g  years,  70  years,  &c.  or  at  the  ends  of  the  thirty  fecond  year,  3  '    year' 'xn,i 
the  thirty-third  year,  the  thirty-fourth  year,  the  thirty-fifth  year,  and  every  j„g  year>    0f 
following  year  of  the  faid  term  of  60  years,  will  be  as  follows;  to  wit,  the uid period 

of  60  yean. 

Yy  2  36,400, 


348  The  Prmciples  of  the  DoSirine  of 

36,4.00,  21, 1 00,  75ioo,             700, 

34,700,  19,200,  5,900,             400, 

32,900,  17*300,  4,800,             200, 

31,000,  15,400,  3,800,              100, 

29,100,  13,600,  2,900,             000, 

27,100,  11,800,  2,200, 

25,100,  10, 1 00,  1,600, 

23,100,  8,500,  1,100, 

The  numbers         CCCXIT.     Therefore  the  numbers  of  the  faid  life-annuitants  who  will 
of  the  faid     j^^  ^j^  jn  ^  courfe  of  the  3  ill  year,  the  32c!  year,  the  33d  year,    the 
IhatwUlhave  34th  year,  and  every  following  year  of  the  whole  period  of  60  years,  ias 
died  in  each  of  which  they  will  all  have  died,  will  be  as  follows -,    to  wit, 
the  faid  years. 

I,5CO,  2,000,  I,6oO,  500, 

I,6oO,  2,OOC,  1,400,  400, 

1,700,  i-)90o,  i, 20c,  300, 

1,800,  i>90o,  1,100,.  200, 

1,900,  I>9aO,  IOOO,  IOQ, 

1,900,  1,800,  900,      and    100. 

2,ojo,  1,800,  700, 

2,000,  1,700,  600, 


The  favings  CCCXI1I.     Therefore  at  the  end  of  the  31ft  year  there  will  accrue 

that  will   ac"to  the  Government  a  laving  of  the  annuities  of  the    1500  life-annuitants 

P^blick  at  the  who  will   have   died    in  the   courfe  of  the  laid  year,  or  which  would  have 

ends  of  each  become  due   to   them   at   the  end  of  the  faid  year,  if  they  had  been  then 

of  thofe  years  avjve .    t\vlt  \s^    a  faving  of  15:0    times  £121.0317,    or  of  the    fum    of 

bv  the  deaths  £181,547.5500.   -And  at  the  end  of  the  thirty-fecond  year  there  will  accrue 

annuitants.'  *'  to  tne  Government  a  Hill  greater  faving,  to  wit,  a  faving  of   the  annuities 

of  tie   1500  life-annuitants  who  will  have  died  in  the  courfe  of  the  3  1  it 

year,  and   likewife   of   the  annuities   of  the   1600  life-annuitants  who  will 

have   died    in   the    courfe    of   the    32d   year,    that   is,  a    faving   of   1500 

■4-  1600  times  £12  1.0317,  or    3100   times  £121.031;,    or  of  the  fum  of 

£375,198.2700.     And  in  like  manner  we  fhall  find  the  favings  at  the  ends 

of  the  33d  year,  the  34th  year,  the  35th  year,  the  36th  year,    and  every 

following  year,  of  the  whole  term  of  60  years,  to  be  as  follows,  to  wit, 

At 
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At  the    end    of   the    thirty-third   year, 


3,100    -f-     1700     x    £121.0317, 
or    4,800  x  £121.0317,  =  £580,952.1600. 

At  the  end  of  the    thirty-fourth    year, 


4,800    -jr   1800I    x    £121.0317, 
or     6,6jo  x  £121.0317^=  £79^,809.2200. 

At    the   end    of    the    thirty-fifth    year, 


0,600    -p    1900!    x    £121.0317, 
or     8,500  x  £121.0317,  =  £1,028,769.4500. 

At    the    end    of    the    thirty-fixth    year, 


8,500    -f-    1900I     x    £121.0317, 
or     10,400  x  £121.0317,  =  £1,258,729.6800. 

At  the  end   of   the    thirty-feventh   year, 

10,-1.00  -}-  2oco|    x    £121.0317, 

or     12,400  x  £121.0317,  =  £i,5°Ov93-o8o°- 

At  the  end    of  the    thirty-eighth    year, 


12,400  -p  2-00     x    £121.0317, 
or     14,400  x  £121.0317,  =  £1,742,856.4800. 

At  the  end    of   the    thirty-ninth    year, 


14,400  -j-  20C0!    x    £121.0317, 
or     16,400  x  £121.0317,  =  £1,984,919.8800. 


Ac 


35°  %%e  Principles  of  the  Doctrine  of 

At    the    end    of  the    fortieth    year, 
16,400  -\-  2000J    x    £121.0317, 
or     18,400  x  £121.0317,  =  £2,226,983.2800. 

At    the    end    of   the    forty-  firft    year, 


18,400   -\-  1900I    x    £121.0317, 
or     20,300  x  £121.0317,  =  £2,456,943.5100. 

At  the  end  of  the    forty-fecond   year, 

20,300  -f-  1900I    x    £121.0317, 
or     22,200  X  £121.0317,  =  £2,686,903.7400. 

At  the  end  of  the   forty-third  year, 


22,200  +  1900!    X    £121.0317, 
©r    24,100  X  £121.0317,  =  £2,916,863.9700. 

At  the  end  of  the  forty-fourth  year, 
24,100  -f-  i8oo|    X    £121.0317, 
or     25,900  X  £121.0317,  =  £3,134,721.0300. 

At  the  end  of  the   forty-fifth  year, 


25,900  -f-  i8oo|    X    £121.0317, 
or    27,700  X  £121.0317,  =  £3,352>578-°900- 

At  the  end  of  the   forty-fixth  year, 
27,700-^-1700,    X  £121.0317, 
fir    29,400  X  £121.0317,  =  £3,558,331.9800. 


At 
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At   the  end  of  the  forty-feventh  year, 

29,400  -f-  1600!    X    £121.0317, 
or     31,000  X  £121.0317,  =  £3,751,982.7000. 

At  the  end  of  the  forty-eighth  year, 

31,000  -4-  14C0I  X  £121.0317, 
or  32,400  X  £121.0317,  =  £3,921,427.0800. 

At  the  end    of   the    forty-ninth   year, 
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32,400  -f-  1200;  X  £121.0317, 
or  33,600  X  £121.0317,  =  £4,066,665.1200. 

At  the  end  of  the   fiftieth    year, 


33,600-+-  1100I    X    £121.0317, 
or    34,700  X  £121.0317,  =  £4>i99>799-9900' 

At  the  end  of  the  fifty-firft  year, 


34,700  ■+■  1000I    X    £121.0317, 
or    35*700  X  £121.0317,  =  £4,320,831.6900. 

At  the  end  of  the  fifty-fecond  year, 


35>70:>    +    9°°1    x    £I2I-03J7» 
or     36,600  X  £121.0317,  =  £4,429,760.2200. 

At  the  end    of  the    fifty-third    year, 


36,600   +    700I    X    £121.0317, 
or     37,300  X  £121.0317,  =  £4,514,482.4100. 


AC 
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At  the  end    of   the  fifty-fourth   year, 

37i3°°    +    6oo|    x    £121.0317, 
or    37,900  x  £i 2 1.03 1 7,   =  £4,587,101.430?. 


At  the  end  of  the  fifty- fifth  year, 

37,900    -£■    500I    x    £121.0317, 
or     38,400  x  £121.0317,   =  £4,647,617.2800. 


At  the  end  of   the  fifty-fixth  year, 

38,400    +    400 1     x    £121.0317, 
or     38,100  x  £121.0317,   =   £1,696,029.9600. 


At  the  end  of  the  fifty-feventh  year, 

3M00    -J-    300!    x    £121.0317, 
or    39,100   x  £121.0317,   =  £4,732,339.4.700. 


At   <he    end    of   the    fifty-eighth    year, 

39,100  +  20ol  x  £121.0317, 
or  39,300  x  £121.0317,  =  £4,756,545.8100. 


At   the    end   of    the   fifty-ninth   year, 

39,300    -f-    100I    x    £121.0317, 
or     39,400  x  £121.0317,  =  £4,768,648.9800. 


And   at  the  end  of   the    fixtieth   and  laft  year, 

39,400     -j-    100     x    £121.0317, 
or     39,500  x  £121.0317,  =  £4,780,752. '.5:0. 


CCCXIV.    Now 
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CCCXIV.     Now  all   thefe   favings  are  to   be  employed,  as  fa  ft  as  tlicy  Jhe  fa'l!  &*- 
•arife,  for   the  purpofe  of  diminifhing  the   national  debt,  in  either  the  firft  'nSs  are  ,t0 .^ 
or  the  iecond    method  above-mentioned.     By   this   means  the  laft  faving,  diminilhintr"1 
£4,780,752.1500,  (which  accrues  to  the  publick  at  the  end  of  the  whole  the  national 
period  of  60  years,)    will  either  extinguish  £4,780,752.1500  of  the  capital  debt>  "neither 
of  the  4  per  cent,  annuities    (which  are  luppoled  to  fell  at  their  par,  or  fe  fijft  °,r,,thf 
nominal  value,)    or,  if  employed   in   the  iecond   method   above-delcnbed,  abeve-de. 
it  will  exringuiih  a  proportionably  greater  capital  of  the  3   per  cent,  annui-  fcribed. 
ties,  which  are  fuppofed  to  fell  at  the  price  of  £j$  per  cent,  and  in  either 
cafe  it  will  redeem  to  the  publick  the  intereft  of  4  per  cent,  upon  it,  or  the 

1  r         c  f  4              /•      o                               £19,122,008.6000  \ 

annual  turn  of  1— -^-    X    £4*780,752.150?,     or  ^-2. -22 or  ] 

woo  100  '         / 

£191,230.0860.  But  all  the  other  favings  will  have  time  to  perform  more 
than  one  operation  of  this  kind  towards  the  diminution  of  the  national 
debt,  to  wit,  a  new  operation  at  the  end  of  every  year  of  the  term  that  is 
remaining  after  the  time  when  it  accrued  :  and,  in  coniequence  of  thele 
repeated  operations,  the  quantity  of  the  national  debt  which  each  of  thele 
favings  will  have  extinguifhed  at  the  end  of  the  faid  term  of  60  years* 
will  be  equal  in  value  to  the  amount  of  fuch  faving  at  the  end  of  the  faid 
term,  if  improved  in  the  mean  time  at  compound  intereft  at  the  rate  of 
4  per  cent. 

We  muft  therefore  now  compute  the  amounts  of  thefe  favings  at  the 
end  of  the  faid  term,  if  io  improved  at  compound  intereft  in  the  mean 
time,  or  during  the  remaining  years  of  the  (aid  term  after  the  times  at 
which  they  will  have  refpectively  accrued,  that  is,  during  29  years,  28 
years,  27  years,  26  years,  &c.  to  the  laft  year  of  the  faid  term.  Now 
thele  amounts  will  be  as  follows. 


CCCXV.     The  amount  of  £181,547.5500,    improved  at  compound  Acomputation 
intereft  at  4  per  cent,  during  29  years,  is  =  £181,547.5500  x   3.118,651   o'theamounu 

r     /'  /"       a  o  Gf    *"*  tilC  laid 

=  £566>l8J-4483-  favings,  except 

-  .  .  the  laft,  at  the 

The  amount  of  £375,198.2700,  improved  in  the  fame  manner  during  end  of  the  faid 
2S  years,  is  =  £375,198,2700  x  2.998,703  =  £1,125,108.1778.  term  of  60 

years,    if  iin- 

.And   the   amounts  of    all   the  other  favings,    improved    in    the   fame  „ean  t\me  £. 

manner  during  the  remaining  years  of  the  laid  term  of  60  years  after  they  compound  in- 

fhall  have  refpcdively  accrued  to  the  publick,  will  be  as  follows.  tereIt  at  the 

rate  of  4  per 

cent. 

Z  z  £580,952  1600 


-  - 
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£580,952.1600      x    2.883,368  will  be  =  £1,675,098.8676. 
£798,809.2200      x    2.772,469     -    £2,214,673.7993. 
£1,028,769.4500    x    2.665,836    =    £2,742,530.6375. 
£1,258,729.6800    x    2.563,304    =    £3,226,506.8 '.36. 
£1,500,793.0800    x     2.464,715     =    £3,699,027.2161. 
£1,742,856.4800    x    2.369,918     =    £4,130,426.9433. 
£1,984,919.8800    x    2.278,768     =    £4,523,171.^051. 
£2,226,983.2800    x    2.191,123     =    £4,879,594.2854. 
£2,456,943.5100     x    2.106,849    =    £5,176,408.9871. 

£2,686,903.74^0     x    2.025,816    =    £5,443,172.5869. 

£2,916,863.9700    x     1.947,900    =    £5,681,759.3271. 

£3,I34,72i.o300    *     1.872,981     =    £5,871,272.9294. 

£3>352>578-°900     x     \  800,943     =    £6,037,802.0431. 

/3.558>33r-98o°     *     »73'»676    =    £6,161,878.0897. 

£3>75l>982-70°o     x    1-665,073    =   £6,247,325.0902. 

£3,921,427.0800    x    1.601,032    =   £6,278,330.2407. 

£4,066,665.1200    x    1.539,454    =    £6,260,443.8856. 

£4,199,799,9900    x    1.480,244    =3   £6,216,728.7363. 

£4,320,831.6900    x     1.423,311     =    £6,149,887.2735. 

£4,429,760.2200    x     1.368,569    =    £6,062,432.5145. 

£4,514,482.4100    x     1.315,931     =    ^5»940.747-3522. 

£4,587,101.4300    x     1.265,319    =    £5,804,146.5943, 

£4,647,617.2800    x     1.216,652     =    £5,654,532. 8589« 

£4,696,029.9600     x     1.169,85s     =    £5,493,688.2149. 

£4.732,339-47°°    *     1.124,864     =    £5,323,238.3055. 

A,  756,545- 8l0°    x     1.081,600    =    £5,144,679.9480. 

£4,768,648.9800     x     1.040,000    =    £4,959,394-9392. 

CCCXVI.    Having 
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CCCXVI.  Having  thus  found  the  amounts  to  which  the  feveral  The  addition 
yearly  lavings  made  at  the  ends  of  the  thirty-liril  year  and  every  following  oftheamounts 
year  of  the  laid  term  of  60  years,  except  the  laft,  will  have  increafed  at  fr  r"-jthe  ?" 
the  end  of  the  faid  term  by  being  improved  in  the  mean  time  at  compound  favings,  at  the 
intereft  at  the  rate  of"  4  per  cent,  we  muft  now  add  up  all  thefe  amounts,  endot'thefaid 
together  with  the  faving  of  £4,780,752.1500,  (which  will  accrue  at  the  end  terra  °f  6o 
of  the  60th,  or  laft,  year,)  into  one  fum  :    which  may  be  done  as  follows.       ye«s,intoone 

The  amounts  of  the  favings  made  in  the  firft  period  of  fix  years  after 
the  expiration  of  the  above-mentioned  term  of  30  years,  and  in  the  fecond 
period  of  fix  years  after  the  expiration  of  the  faid  term,  and  in  the  third 
period  of  fix  years  after  the  expiration  of  the  faid  term,  will  be  as  follows. 

£  £  ,  £ 

560,183.4483,  3,699,027.2  i6r,  5,681,759.3271, 

1,125,108.1778,  4,130,426.9433,  5,871,272.9294, 

1,675,098.8676,  4»523>I7I-9°5I>  6,037,802.0431, 

2,214,673.7993,  4,879,594.2854,  6,161,878.0897, 

2,742,530.6375,  5,176,408.9871,  6,247,325.0902, 

3,226,506.8236.  5,443,172.5869.  6,278,330.2407, 


11,550,101.7541     27,851,801.9239     36,278,367.7202 


And  the  amounts  of  the  favings  made  in  the  fourth  period  of  fix  years 
after  the  expiration  of  the  faid  term  of  30  years,  and  in  the  fifth  and  laft 
period  of  fix  years  after  the  expiration  of  the  faid  term,  will  be  as  follows, 

£  £ 

6,260,443.8856,  5^65^>53'i-?'5^9y 

6,216,728.7363,  5,493,688.2149, 

6,149,887.2735,  5>323>*3%-3°55> 

6,062,432.5145,  5,144,679.9480, 

5,940,747.3522,  4>959>394-9392» 

5,804,146.5943.  4,780,752.1500. 


36'434>386-3564  31,356,286.4165 


Z  z  2  And 
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And  the  fum  total  of  thefe  five  feveral  fums,  or  the  fum  total  of  the 
amounts  that  will  arife  from  all  the  favings  made  at  the  ends  of  all  the 
years  of  the  faid  term  of  60  years  after  the  30r.l1  year,  at  the  end  of  the 
faid  term  of  60  years,    is  ,£14.3,470,944.1711. 

£ 

11,550,101.7541, 

27,851,801.9239, 
36,278,367.7202, 

36>434>386-3564r 

31,356,286.4165. 


i43'47°>944-i711- 


The  quantity         CCCXVII.     Therefore  the  quantity  of  the  capital  of  the  national  debt 

of  the  capita  ^  Would  have  been  extinguifhed,  by-  means  of  all  thefe  laving?,  at  the 
of  the  national  ,      •     ■  r   *■  .; .  ,  ,  .  ,  .     c*.  ,    ,. 

debt  that  will  end   of  the  faid  term  or  00  years,  will  be  equal  in  value  to  the  faid  fum 

havebeenex-  of  £143,470,944.1 7 1 1  ;    of  which  the  annual    intereft  at  4  per  cent,  is 

tinguifhed,  by  £ 

means   of  ail        .  57  5,88  3,776.6844.        \    r  0  a  r,„ 

the  foregoing  (_±-  x  £1 43i47°>944- » 7 l  J>  or  2JAl — ~lLL~ — — ,  or )  £5>7 3s>837-7668. 

favings,  at  the   WOO  IOO  / 

«nd  of  the  faid  Therefore  the  quantity  of  the  intereft  of  the  national  debt,  or  of  the  per- 
tcrm  of    o     petua]  annuities  employed  in  the  payment   of  the  laid   intereft,    that  would 

r,-i  '  ...  be  redeemed  to  the  publick  at  the  end  of  the  laid  term  of  60  years  by 
1  he  quantity  r  rr     .  .  .       -  J  J 

of  the  intereft  means  ot  all  theie  lavings,  (10  that  at  the  end  or  the  next,  or  61  ft, 
ofthe  national*  year  it  would  be  tree  to  be  difpofed  of  by  the  Parliament  in  any  other 
debt  that  will.  way j    is   /5,738,837.766s  -per  annum.      (V  E  I> 

be    then     re-         *   '  ^  '•»■"'  *  -«- 

deemed  to  the 
ymblick   by 
means  of  the 

laid  favings. 

The  whole  CCCXVIII.     This  fum  of  £5,7 38,837.7668  per  annum  muft  therefore 

quantity  ot  the  1^  acyed  to  £3,780,753  per  annum,  which  was  the  quantity  of  the  per- 
intional0  debt  Petlla^  annuities,  now  due  to  the  publick  creditors,  which  was  fuppofed 
that  will  be  to  be  converted  into  life  annuities  of  the  kind  above-defcribed  for  the  lives 
redeemed  to  0f  69400  perlbns,  all  of  the  age  of  35  years,  and  which  will  therefore  be 
tne  publick, at  nQW  wh0]iy  redeemed  to  the  publick  by  the  deaths  of  all  the  faid  life- 
faidtermof6o  annuitants:  and  the  fum  of  both,  or  the  fum  of  £9,519,590.7668,  or 
year.',  by  the  (neglecting  the  fraction  .7668)  £9,519,590  per  annum  will  be  the  whole 
foregoing  ope-  qiiantity  of  the  intereft  of  the  national  debt,  or  of  the  perpetual  annui- 
ration.  tjes    CiT)pl0yeci   in   the   payment  of   it,    which    will    be    redeemed    to   the 

publick  at  the  end  of  the  laid  term  of  60  years,    (lb  as  to  be  free  at  the 
end  of  the  next,  or  61  ft,  year  to  be  dilpoied  of  by  the  Parliament  in   any 

other 
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other  way,)  by  the  faithful  application  of  a  million  of  pounds,  flerling, 
per  annum  to  that  falutary  purpofe,  during  that  period,  according  to  the 
lixth  method  above-defenbed.     QJL  I. 


CCCXIX.     This  fum.  of  /  9,5 19,590  per  annum,  which  is  the  quantity  Agreement 
of  the  intereft  of  the  national  debc  that  would  be  redeemed  to  the  publick  between  the 
in   the  courlt-  of  60  years   by  the  application  of  a  million  of  pounds,  fter-  effect  of  the 
ling,  per  annum  to  that  purpofe  in  this  fixth  method,  or  in  the  way  of  life-  fchfmz* "  of 
annuities  with  a  right  of  fiicceffion  by  furvivorihip  to  the  annuities  of  the  Jife  annuities 
decealed  life-annuitants  for  a  term  of  30  years,  is  the  fame  with  the  quan-  with  the  bene- 
tity  of  the  interelr.  of  the  faid  debt  that  would   have  been  redeemed  to  the  jfeofforviTOr- 
publick  in  the  lame  time  by  applying;  the  fame  fum   of  a  million  of  pounds     'JL-"1"1^ 
per  annum    to   the  fame   purpole   in   either    of    the   five  former    methods,  ber  of  years," 
For  the  fum  that  would  have  been  fo  redeemed  in   either  the  firft  or   the  in  redeeming 
lecond  method  is  £0,519,624  per  annum;    which  differs  f  om   the  prefent  t0 'b£  pubhclt 
funs   of  £9.5 19,59^  per  annum  by   only  £34  per  annum,   which,  upon  fj  the 'national 
large  a   ium   as   £9,5  9,024,  is  perfectly   mconfiderable.     And  the  quan-  debt,  and  the 
tities  of  the  laid  intereft  that  would  be  rtdeemed  by  the  application  of  the  effects  of  the 
fame   fum   of  a   million  of  pounds  per  annum  to  the   lame   purpofe  during  fiv^    rreceed- 
the  fame   period   of  fixty   years,  in  either  the  third,  or  the  fourth,  or  the     ° 
fifth,  method  above-mentioned,  have  been  before  fliewn   to   be  very  nearly 
equal  to  the  fame  fum  of  £9,519,624  per  annum.     Therefore  the  quantity 
of  the  laid  intereft  which  would  be  redeemed  by  this  fixth  method  may  be 
eoniidered  as  equal  to  that  which  would  be  redeemed  in  the  fame  time   by 
the  fame  annual  fum  of  money  in  either  of  the  five  preceeding  methods ; 
agreeably  to  what  is  afferted  above  in  Art.  ccxcix.     Q^ED. 


CCCXX.     This   fixth   method  of  employing  a   given  fum   of  money  A  comp.-mfon 

every  year   in    the   diminution   of  the   national   debt,    "  by  means  of  the  between  this 

above-mentioned   life-annuities    with   the   benefit  of  furvivorihip  during   a  '*j  .,  Tj?- j 

1  »  1         •  1  l  1       r        l  ancl  the  thlrd 

certain  number  or  years,      partakes    in   a  greater  degree   than   the  rourin  and  fourth me- 

method,  (which  confifted  in   eftablifhing  lire-annuities  without  the  benefit  thods   above- 

of  furvivorihip,)  of  the  advantage  mentioned  in  Art.  ccliv  as  belonging  mentioned, 

to  the  third  method,  to  wit,  that  of  fecurinp;  to  the  publick  the  faithful  IT1*  ^'P6"10 

-    -     ,  r  r        c  •       j  /t-       ■  -i  tne  advantage 

application  or  luch  annual  ium  to  the   purpoies  ot  its  dcftination,  without  0f  fecuring  to 

fbfpenfion  or  interruption.     For  it  would  then  be  impoffible  to  with-hold  the  publick 

not  only  any  part  of  the  original  life-annuities  fo  created,  but  alio  any  part  'he  faithful 

of  the  additions  that   would   accrue  to  the  furvivine  life-annuitants  every  fffi^'!"0"  °, 

year  by  the  deaths  of  iome  of  their  companions  in  the  courie  or   the  given  fam^f  money 

term  of  years   during    which    the    faid  benefit  of    furvivorihip    had    been  tothepnrpofe* 

oranted  °^  'ts  ^c'bna- 

°  tion. 
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granted  to  them,  without  an  abfolute  breach  of  the  publick  faith  *,  which 
(as  we  obferved  abo\'e  in  Art.  ccnv)  may  be  confidered  as  a  moral  im- 
poffibility.  And  confequently  during  the  whole  of  the  laid  term  throughout 
which  fuch  benefit  of  furvlvorftiip  was  to  continue,  the  annual  fum  of 
money  allotted  to  the  purpofe  of  diminifhing  the  national  debt  would  be 
tied  down  to  the  purpofe  of  its  deftination.  But,  when  the  faid  term  was 
at  an  end,  the  fubfequent  favings  that  would  arife  from  the  deaths  of  thole 
life-annuitants  who  would  die  after  the  faid  term,  would  be  as  liable  to  be 
diverted,  by  the  minifters  of  fUte  and  the  parliament,  from  its  original 
deftination  of  diminifhing  the  national  debt,  and  to  be  employed  in  defray- 
ing the  exp^nce  of  fome  temporary  mealure  of  Government,  as  the  money 
that  fhould  be  allotted  to  the  fame  purpofe,  of  diminifhing  the  national 
debt,  in  either  the  firft  or  the  fecond  method  above-defcribed  :  whereas 
in  the  third  method  of  applying  a  given  fum  of  money  every  year  to  the 
diminution  of  the  national  debt,  "  by  converting  fome  of  the  perpetual 
annuities  that  now  pay  the  intereft  of  it,  into  greater  temporary  annuities 
that  fhould  continue  for  a  certain  limited  number  of  years,  and  allotting 
the  faid  annual  fum  to  the  payment  of  the  additions  thereupon  made  to 
the  perpetual  annuities  lb  converted,"  the  whole  of  the  faid  annual  fum  is 
effectually  fecured  from  being  diverted  from  its  original  and  proper  defti- 
nation, and  applied  to  any  other  purpofe  whatfoever,  during  the  whole 
of  the  faid  term. 


A  feventh  method  of  employing  a  given  fum  of  money  every  year  in 
the  re  duel  ion  of  the  national  debt,  by  means  of  life-annuities,  'which 
fould  continue  at  all  events  for  a  certain  term  of  years,  and,  in 
cafe  of  the  deaths  of  the  life-annuitants,  fiould  become  payable  to 
their  executors,  or  other  perjonal  reprefentatives,  during  the  remainder 
of  the  faid  term,  and  which  Jhould  afterwards  be  accompanied  with 
the  benefit  of  furvivorjbip  during  a  fecond  term  of  years. 

CCCXXI.  A  feventh  method  of  applying  a  given  fum  of  money 
every  year  to  the  diminution  of  the  national  debt  would  be  to  combine 
the  foregoing  fifth  and  fixth  methods  together  in  the  following  manner. 

A  portion  of  the  perpetual  annuities,  now  due  to  the  publick  creditors, 
might  (with  the  confent  of  the  proprietors  of  fuch  annuities)  be  converted 
into  equivalent  life-annuities  of  the  following  kind.  The  faid  annuities 
fhould  continue  for  a  certain  moderate  term  of  years  at  all  events,  fo  that, 
in  cafe  the  proprietors  themfelves  fhould  die  before  the  expiration  of  the 
faid  term,  the  annuities  fhould  be  payable  to  the  executors,  or  other  per- 
ianal 
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fbnal  reprefv.-ntai.ives,  of  the  (aid  proprietors  during  the  remaining  years 
of  it.  At  the  end  or'  the  laid  term  or'  years  the  annuities  payable  ro  the 
executors  of  the  deceafed  proprietors  fhould  ceafe  ;  but  thole  that  were 
payable  to  the  furviving  proprietors  fhould  continue  during  their  lives, 
(as  in  the  fifth  method  abo.c-de.cribed,)  and  fhould  all,,,  during  a  fecond 
term  of  years,  increafe  continually  (as  in  the  laft,  or  f.xth,  method  abovc- 
defcribed)  by  a  divifion  of  the  annuities  of  the  life-annuitants  that  died  in 
every  year  atter  the  end  of  the  firft  term,  amongft  their  furviving  com- 
panions. And  after  the  end  of  this  leconJ  term  of  years  there  fhould  be 
no  further  increafe  of  the  laid  iife-annuuies  by  furvivorihip  ;  but  the  then 
iurviving  life-annuitants  fhould  reeeive  during  the  remainder  of  their  lives 
the  fame  annuities  as  they  had  received  at  the  end  of  the  laft  year  of  the 
laid  fecond  term.  And  the  favings  that  would  accrue  to  the  publick  after 
the  end  of  the  faid  fecond  term  by  the  deaths  of  the  few  remaining  life- 
annuitants,  fhould  be  applied,  as  fait  as  they  arofe,  to  the  diminution  of 
the  national  debt  in  either  the  firft  or  the  fecond  method  above-defcribed. 

Thus,  for  example,  if  the  life-annuitants  for  whofe  lives  thefe  annuities 
were  to  be  granted,  were  all  of  the  age  of  35  years,  and  confequently  a 
few  of  the  longeft  livers  of  them  would  (according  to  Mohfienr  de  Par- 
cieux's  table  of  the  probabilities  of  the  duration  of  human  life,)  live  to 
almolt  the  end  of  a  period  of  60  years,  the  laid  period  of  60  years  mi'dic 
be  divided  into  three  parts,  to  wit,  ill:,  a  term  of  30  years,  2dly,  a  term 
of  20  years,  and,  ^dly,  a  term  of  10  years.  And  during  the  firft  of 
thefe  terms  the  annuities  might  be  made  payable  not  only  to  the  faid  life- 
annuitants  themfelves,  if  they  were  living,  but,  in  cjib  of  their  deceafe, 
to  their  executors,  or  other  perfonal  reprefentatives;  but  at  the  end  of  the 
faid  firft  term  of  30  years  the  payments  of  thefe  annuities  to  the  repre- 
fentatives of  the  faid  deceafed  life-annuitants  fhould  intirely  ceafe,  and  only 
thofe  due  to  the  furviving  life  annuitants  fhould  be  continued.  And  during 
the  fecond  period  of  20  years  the  furviving  life-annuitants  fhould  not  only 
continue  to  receive  their  original  life-annuities,  but  fhould  fucceed,  by 
furvivorfhip,  to  the  life- annuities  of  fuch  of  their  companions  as  fhouicl  die 
in  the  courfe  of  the  laid  20  years;  by  which  means  the  annuities  of  the 
few  perlons  who  fhould  live  to  the  end  of  the  faid  20  years,  or  to  the  age 
of  85  years,  would  be  increafed  in  the  proportion  of  .he  number  of  the 
laid  life-annuitants  who  would  be  living  at  the  faid  age  of  85  years  to  the 
number  of  them  that  had  been  living  at  the  beginning  of  the  faid  term  of 
20  years,  or  at  the  age  of  65  years,  that  is  (according  to  Moniieur  de 
Parcieux's  table,)  in  the  proportion  of  48  to  395,  or  fomething  more  than 
in  the  proportion  of  1  to  8.  At  the  end  of  the  laid  fecond  term  of  20 
years  this  benefit  of  furvivorfhip  fhould  ceafe,  and  the  few  lite-annuitants 
that  fhould  live  beyond  that  term  lnould  continue  Ea  receive  the  lame 
annuities  during  the  remaining  years  of  their  lives  as  they  had  received  at 

the 
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the  end  of  the  laft  year  of  the  faid  term  of  20  years,  or  when  they  were  of 
the  age  of  85  years  :  and  the  lavings  that  would  then  arife  every  year  by 
the  deaths  of  fome  of  the  faid  life-annuitants,  fhould  accrue  to  the  publick, 
and  be  employed  in  the  diminution  of  the  national  debt  in  either  the  firtl 
jor  die  fecond   method  above-defcribed, 

And,  if  this  method  of  diminifhing  the  national  debt  were  adopted, 
the  annual  fum  of  money  that  could  be  fpared  out  of  the  publick  revenue 
for  this  purpofe,  or  a  part  of  that  fum,  muft  be  employed  in  paying  the 
additions  which  it  would  be  necelTary  for  the  Government  to  make  to  the 
perpetual  annuities*  now  due  to  the  publick  creditors,  which  mould  be 
converted  into  life-annuities  of  the  kind  juft  now  defcribed,  in  compenlii- 
tion  of  the  abridgement  of  the  time  of  their  continuance. 


This  feventh  CCCXXII.     This  feventh  method  of  applying  a  given  fum  of  money 

method  of  di-  evei-y  year  t0  t]ie  diminution  of  the  national  debt  would  have  exactly  the 
national  debt  *ame  e^®-  >n  tae  courfe  of  any  given  period  of  time  as  either  of  the  fix 
if  properly  '  preceeding  methods;  or  the  quantity  of  the  intereft  of  the  national  debt, 
pjrfued, would  or  of  the  perpetual  annuities  now  employed  in  paying  it,  which  would  be 
be  equally  ef.  recjeemec|  to  the  publick  in  any  given  number  of  years  by  employing  a 
purpofe  with  g'ven  fum  of  money  every  year  for  that  purpofe  according  to  this  feventh 
either  of  the  method,  would  be  the  very  fame  that  would  be  redeemed  to  the  publick 
fix  preceeding  jn  the  fame  period  of  time  by  employing  the  fame  fum  of  money  every 
mejhods.  year  for  tne  jame  pUrpofe  according  to  either  of  the  preceeding  methods. 

Of  this  I  lhall  now  proceed  to  give  an  example. 


An  example  of  the  faid  feventh  method  of  employing  a  given  fum  of 
money  every  year  in  the  reduction  of  the  national  debt. 

Preliminary  CCCXX1H.     Let  the  fum  of  money  that  is  to  be  employed  every  year 

iuppufitioiis.  for  tne  purpofe  of  diminifhing  the  national  debt  according  to  this  feventh 
method,  be,  (as  in  the  foregoing  examples,)  a  million  of  pounds,  fterling, 
per  annum;  and  the  period  during  which  it  is  to  be  fo  employed,  be  alio 
(as  before,)  a  term  of  60  years.  Let  the  life-annuitants  for  whole  lives  the 
new  life-annuities,  of  the  compound  nature  above-defcribed,  are  to  be 
granted,  in  lieu  of  certain  portions  of  the  perpetual  annuities,  now  due 
to  the  publick  creditors,  (which  are  thereupon,  with  the  confer,:  of  the 
proprietors  of  them,  to  ceafe,)  be  all  of  the  age  of  3  ;  years :  and  let 
them  be  fuppofed  to  die  off  every  year  in  the  proportions  Jl-t  forth  in 
Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  duration  of  human 
life;  in  confequence  of  which  it  mult  be  fuppofed  that  fome  few  of  them 
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will  live  almofl:  throughout  the  whole  of  the  faid  period  of  60  years,  and 
die  a  few  days  before  the  end  of  it.  Alio  let  the  number  of  life-annui- 
tants for  whofe  lives  thefe  life-annuities  are  granted,  be  (as  before,) 
69,400. 

Further,  let  the  Erfl  term,  during  which  the  life-annuities  of  the 
deceafed  life-annuitants  are  to  be  paid  to  their  executors,  or  other  pergonal 
reprelentatives,  be  a  term  of  30  years  •,  and  the  fecond  term,  during  which 
the  life-annuitants,  who  (hall  outlive  the  firfl  term,  fhall  be  intirled  to 
fucceed  by  lurvivorfhip  to  the  annuities  of  fuch  of  their  companions  as 
fliall  die  in  the  courfe  of  the  faid  lecond  term,  be  20  years.  And,  laftly, 
let  the  intereil  of  money  be  fuppofed  to  be  4  per  cent,  and  the  perpetual 
annuities  of  4  per  tent,  now  due  to  the  publick  creditors,  be  fuppofed 
to  fell  at  their  par,  or  nominal  value;  and  the  perpetual  annuities  of  3 
per  cent,  now  due  to  the  publick  creditors,  be  fuppofed  to  fell  at  the  price 
of  £75  per  cent. 

Thefe  things  being  premifed,  we   mull   now   proceed   to  inquire  what  An  inveftiga- 
quant  ty  of  the  perpetual  annuities,  rtow  due  to  the  publick  creditors,  the  tion  of   •** 
Government  would  be  able  to  convert  into  life-annukies  of  the  compound  9uantlty°f tll<? 
kind  jult  now  defcribed,   by  means  of  the  faid  i'um  of  a  million  of  pounds,  nuicies^novi"" 
fterling,  per  annum,  allotted  to  that  purpofe  during  the  fpace  of  60  years,  due   to    the 
Now    this    quantity   may    be  determined    by    proceeding   in    the   manner  paMickcredi. 

following.  tors'u  *hich 

0  might  be  con- 

verted into 
thefe   com- 

CCCXXIV.     The  number  cf  Hfe-annuit3nts  of  the  age  of  35  years,  pound  life- 

to  whom   thefe  life-annuities  are  fuppofed  to   be  granted,  is  60,400.     If  annuit,es« 

,-      ,  '  r  ,  ,D  1        /•  witn  a  term  of 

therefore    we    iuppole  the   annuities    granted    to    them    to  be  £10  a  year  30  yeats  cer- 

a  piece,  the  annual  expence  to  the  Government  ariling  from  thefe  grants  tain,  and  th« 
would  be  ,£694,000.  And  this  expence  would  continue  without  any  benefit  of  fur- 
diminution  during  the  whole  of  the  laid  firfc  term  of  30  years,  notwith-  .vwarihtf  dur, 
ftanding  the  number^  of  the  laid  life-annuitants  who  would  be  continually  term  0/  20 
dying  in  every  year  of  the  faid  term  ;  becaufe  during  the  whole  of  the  faid  years,  by  the' 
term  the  annuities  of  the  deceafed  life-annuitants  are  to  be  paid  to  their  helpofam-l- 
refpective  executors,  or  other  perfonal  reprelentatives.  iterlhi^0""/5' 

annum  allotted 
to  that  purpofe 

CCCXXV.     But  at  the  end  of  the  faid  term  of  30  years  a  confutable  ^jfj^ 
faving  would  accrue  every   year  to  the   publick  from  the  laid  annuities  of  years. 
the  life-annuitants  who  had  died  in   the  courfe   of  the  laid   term  ;  becaufe 
then  the  laid  annuities  are  no  longer  to  be  paid  to  the  reprelentatives  of  the 
deceafed  life-annuitants.     This  faving  will  be  equal   to  £10  multiplied  into 
the  number  of  life-annuitants  who   will  have  died  in  tne  courfe  of  the  faid 

A  a  ,1  30  years. 
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30  years.  Now  it  appears  from  Monfieur  de  Parcieux's  table  of  the  pro~ 
labilities  of  the  duration  of  human  life,  that  the  faid  original  69,400  life- 
annuitants,  of  the  age  of  35  years,  for  whofe  lives  the  laid  annuities  of 
£10  each  v/ere  fuppofed  to  be  granted,  will,  in  the  courfe  of  30  years,. 
be  reduced  to  39,50c.  Therefore  the  number  of  the  faid  life-annuitants 
who  will  have  died  in  the  courfe  of  the  faid  30  years  is  (69,400—  39,500, 
or)  29,900:  and  confequently  the  faving  which  will  accrue  every  year  to 
the  publick,  after  the  expiration  of  the  faid  term  of  30  years,  in  confe- 
quence  of  the  deaths  of  the  faid  life-annuitants,  who  will  have  died  in  the 
courfe  of  the  faid  term,  will  be  (29,900  x  £10,  or)  £299,000.  And 
therefore  the  fum  which  the  Government  will  be  obliged  to  pay,  in  confe- 
quence  of  the  grants  of  thefe  annuities,  after  the  expiration  of  the  laid 
term  of  30  years,  will  not,  as  before,  be  £694,000  a  year,  but  only 
(£694,000  —  £299,000,  or)  £395,000  a  year.  And  this  expcnce  of 
£39  ,oco  per  annum  will  continue  the  fame  during  the  whole  fecond- 
term  of  20  years,  notwithflanding  the  deaths  of  feveral  of  the  laid  life- 
annuitants  in  every  year  of  the  laid  term  -,  becaufe  it  is  fuppofed  that  the 
annuities  of  the  feveral  life-annuitants  who  fhall  die  in  the  courfe  of  the 
laid  fecond  term  are  to  be  divided  amongft  their  furviving  companions. 


CCCXXVI.  But  after  the  expiration  of  this  fecond  term  of  20  years, 
the  annual  expence  of  the  Government,  in  conlequence  ot  the  grants  of 
thefe  annuities,  will  grow  lefs  and  lefs  every  year;  becaufe  then  the 
annuities  of  the  life-annuitants  who  fhall  die  in  the  remaining  10  years  of 
the  faid  period  of  60  years  are  no  longer  to  be  enjoyed,  by  right  of  fur- 
vivorihip,  by  their  few  furviving  companions,  but  are  to  accrue  to  the 
publick. 


An  original  CCCXXVII.     In  the   courfe  of  the  faid  fecond  term  of  20  years  the 

lite-annuity  of  annuities  of  the  life-annuitants  who  fhall  have  lived  to  the  end  of  it,  will 

10  pounds  a    jiave  jncrea)ecl  from  £10  per  annum  to  £82.291,666  per  annum.     For  the 

Hfr'of^rVr-  nu'iiber  of  the  faid   life-annuitants   will   have  decrealcd   in  the  faid  term 

Von  o!  the  age  from  39,500  to  4,800:    and  confequently  the  fum   of  £395, ooj,  which  is 

of  3s  years,    every  year  to  be  divided  among  them,  will,  at  the  end  of  the  laft  year  of 

will  inaeafe  ^  j^jj  tcrm  De  divided  amongft  only  4,800  perfons ;  and  therefore  the 
in  the   courfe  D  J  L       - 

of  the  afore.  annuity  then  paid  t0  each  of  them  will  be  =  ^395,OOQ  =  41950  = 
(aid  iecond  J  r  4,800  48 

confifts  of  «>  £82.291,666.  And  this  annuity,  of  £85.291,666  per  annum,  each  of  the 
years.)  to  laid  4,800  furviving  life-annuitants  will  be  intitled  to  receive  during  the 
l%z. 291,666    remainder  of  his  life,  but  without  any  further  increafe  of  it  by  furvivorfhip. 

per  annum. 
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CCCXXVII1.     In   order  to  difcover  the   value  of  one  of   thefe  com-  Divifion  of  a 
pound  life-annuities   of  £  1  o  per  annum,  it  will   be  convenient  to   divide  it  compound 
into  the  three  following  parts,    to  wit,    ifl,  an  annuity  of  £10  a  year  for  a  ,'0e"p"„ 
term  of  30  years,  to  be   certainly  paid  either  to  the  life-annuitant,  or,  in  year,  for"  the 
cafe  of  his  deceafe,  to  his  peribnal  representative ;    and,   2dly,  A  remote  lifeofap 
annuity  of  £10  a  year,  depending  upon  the  life  of  the  life- annuitant,  fo  as  °J  the  age  of 
not  to  take  place  unlefs  the  faid  life-annuitant  fhall  be  then  alive,  and  after-  a^erm^erta 
wards  to  ceafe  immediately  in  cafe  of  his  death  ;    and  which,  even   in  the  0f  30  years 
other  event,  of  his  living,  fhall  continue  only  during  20  years;    but  which  andthebe 
during  the    faid    20  years  fhall  be  accompanied   with   the    advantage  of  c  lurm 
a  right  in  the  life-annuitant  to  fucceed,  by  furvivorfhip,  to  a  fhare  of   the  ^""fj^ 
annuities  of  fuch  of  his  fellow  life-annuitants  as  fliall  die  in  the  coude  of  of  zo  yeare, 
the  laid  20  years;    and  gdly,  A  remote   life  annuity  of  £82.291,666  per  into  t! 
annum,  that  is  to  commence  at  the  diftance  of  50  years,  or   whereof  the  Parts- 
firit   payment  is  to  be   received  at  the  end  of  5 1  years.     The  values  of 
thefe  three  annuities  may  be  determined  in  the  manner  following. 

CCCXXIX.  In  the  firft  place,  it  appears  from  Mr.  Smart's  fourth  A  computation 
table  of  compound  intereft,  page  78,  that  the  value  of  an  annuity  of  one  of  the  value  of 
pound  a  vear  for  20  years  certain,  when  the  intereft  of  money  is  4  per  cent.  '  e;rftParto' 

•         /•  '  a      J  r  1  L  1  ,-  •  r     r  tne  <a:d   coin- 

is  £17.292,033,30.     And  conlequently  the   value  ot  an  annuity  of  £10  pound  life- 
a  year  for  30  years  certain  is  £172.920,333.     QJ2  I.  annuityofto/, 

per  annum. 

CCCXXX.     Secondly,  fince  during  the  whole  fecond  term  of  20  years  Acomputation 
the  Government  is  every  year  to  pay   to  the  furviving  life-annuitants   the  °(  the  va!uc 
fum  of  £395,000  per  annum,  it  is  evident  that  the  price  which  the  Govern-  pa^ofttefaid 
ment  ought  to  receive  from  all  the  69,400  original  life-annuitants  together  compound 
for  this  annua!  payment  of  £395,000   during  the  faid   fecond   term  of  20  life-annuity of 
years,  muft  be  the  fame  as  if  the  fame  annual  payment  were  to  be  made  to  Io/-  ?er  an' 
them   during   the  fame  term   of  20  years  in  the  more   limple  form  of  a 
remote  annuity  for  a  term  certain  of  20  years,  that  was   to   be  paid  either 
to  them   or   their  executors,  or  other  peribnal  reprelentatives,  during  the 
fiid  term,  and   was  to  commence  at  the  end  of  30  years,  or  whereof  the 
firft  payment  was  to  be  received  at  the  end  of  31  years.     Now  the  value  of 
a  remote  annuity  of  £395,000  per  annum  for  a  term  of  20  years,  that  is  to 
commence  at  the  end  of  ^o  years,  is  equal  to  the  excefs  of  the  value  of  an 
immediate  annuity  of  the  fame  magnitude,  or  £395,000  per  annum,  for  a 
term   of  ^o  years   above   the  value  of  an  immediate  annuity  of  the  fame 
magnitude   for  a  term  of  30   years.     Now   it   appears  from  Mr.  Smart's 
fourth  table  of  compound  intereft,  page  78,  that  the  value  of  an  immediate 
annuity  of  £39$>o:o  per  annum  for  a  term  of  50  years,  when  the  intereft 

A  a  a   2  or' 


$64  tFlx  Principles  of  the  Do  Brine  of 

of  money  is  4  per  cent,  is  ^395,000  x  21  482,184,62,  or  ^8,48 5,46 2.92 49,. 
and  that  the  value  of  an  immediate  annuity  of  £395,000  Per  annum  for  a* 
term  of  30  years  is  £395,000  x  17.292,033,30,  or  £6,830,353.1535. 
Therefore  the  value  of  a  remote  annuity  of  £395,000  per  annum  for  a  term 
of  20  years,  that  is  to  commence  at  the  end  of  30  years,  is  equal  to. 
£8,485,462.9249  —  £6,830,353.1535,  or  £1,655,109.7714.  Therefore 
the  lum  which  all  the  69,400  life-annuitants,  taken  together,  ought  to  pay 
to  the  Government  for  the  faid  fecond  annuity  of  £395,000  per  annum, 
which  they  are  to  receive  amongft  them  during  the  laid  fecond  term  of 
20  years,  which  is  to  commence  at  the  end.  of  the  firft  term  of  30  years, 
is  £1,655,109.7714-,  and  confrquently  the  fum  whi  h  each  of  the  laid 
69,400  life-annuitants  ought  to  pay  for  his  contingent  fhare  of  the  faid 
annuity  of  £395,003  per  annum  during  the  faid  fecond  term  of  20  years, 
accompanied  with  the  benefit  of  furvivorfhip  during  the  laid  term,  in  the 

manner  above-defcribed,  is  *■•',?  55->lo9-7/l4-     QT  £23.848,843.    OEI. 

09,400        ' 


of'h^valueof  CCCXXXI;  Laflly,  the  value  of  a  remote  life-annuity  of  £82.291,666 
the  third  part  per  annum,  for  the  life  of  a  perfon  of  the  age  of  35  years,  that  is  to 
of  the  laid  commence  at  the  end  of  50  years,  or  whereof  the  firlt  payment  is  to  be 
compound        rece'Ivej    at   the   end   of   51    years,    may    be  determined  by  the  help  of 

life  annuity  of  ,  r  i\       •  *  • 

10/.  per  an-     -™-rt:*  ccxli  in  the  manner  tollowing. 

num. 

The  number  of  perfons  reprefented  in  Monfieur  de  Parcieux's  table 
of  the  probabilities  of  the  duration  of  human  life  as  living  at  the  age  of 
35  years,  is  604  •,  and  the  number  of  perfons  reprefented  in  the  fame  table- 
as  living  at  the  age  of  85  years,  or  at  the  end  of  50  years,  is  48.    There- 

.£.■•.-. 

fore,  if  V  be  put  for  the  value   of  an   immediate  annuity  of  one  pound 

a  year  for  the  life  of  a  perfon  of  the  age  of  85  years,  it  follows  from 
Art.  ccxli  that  the  value  of  a  remote  annuity  of  one  pound  a  year  for 
the  life  of  a  perfon  of  the  age  of  -2,5  years,  that  is  to  commence  at  the 
end  of  50  years,. or  when  the  faid  perfon  fliall   be  85  years  oid,    will  be 

,         48  1  £  £ 

equal  to  ~ —  x  — —    X    V.      Now  V,    or    the   value   of   an   immediate 

694        r 

annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the  age  of 
85  years,  when  the  intereit  of  money  is  4  per  cent,  appears  above  in 
Table  xvi,  page  225,  to  be  ==  £2.424,216.  And  it  appears  by  Mr, 
Smart's  fecond  table  of  compound   interett,  pages   60  and  62,  that,  when 

die  intereft  of  money  is  4  per  cent,  or  r  is  =  1.04,   the  fraction  _ — 

or 


or 
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is  =  .140,712,02.      Therefore  X     — -     X    y   is   = 


1.04 


s°>     '■  '    "      '  694 


+1.   x    .14.0,712,61  x  £2.424,216  =  _i_  x  .341,1 17, 784, 805,92^  = 
694  694 

£1^73^653,670,684,16  _    ^O>02?)593jl6o.     that  is    the    vakle  of  a 

694 
remote  life-annuity  of  one  pound  a  year  for  the  life  of  a  perfon  of  the- 
age  of  35  years,  that  is  to  commence  at  the  end  of  50  years,  or  when  the- 
faid  perfon  lhall  have  attained  the  age  of  85  years,  or  lo  that  he  fhall  receive 
the  firft  payment  thereof  at  the  age  of  86  years,  is  =  £0.023,593,160. 
Therefore  the  value  of  a  remote  life-annuity  of  £82.291,666  per  annum 
for  the  life  of  a  perfon  of  the  age  of  35  years,  that  is  to  commence  at  the 
end  of  50  years,  or  when  the  faid  perfon  lhall  have  attained  the  age  ot  85, 
years,  is  =  82.291,666  x  £0.023,593,160  =£1.941,520,442.     Q^E  I. 

CCCXXXII.  Therefore  the  fum  of  the  values  of  thefe  three  annuities,  Tlie  value  of 
or  the  value  of  the  whole  life-annuity  of  £10  a  year  fuppofed  to  be  granted  tlle  wh°'e  of 
to   each   of  the  aforelaid   60,400  life-annuitants   of  the   age  of  2?   years,  the  lai,i  com- 

1       /*  f  pound  iifc-iin- 

IS   =   £,1  72.920,333     +£23-848,843     -f     1.941,520     =     £198.710,696.   Uty  of    10/. 

0  E  I.  per  annum. 

CCCXXXIII.     The  annual  intereft  of  £198.710,696,  at  4  per  cent,  is 

(A.      X  £,98.710,696,     or      ^4842,784       or  \     ^^    g4. 

Vioo  100          J          I 

Therefore  a  perpetual   annuity   of  £7.948,427,84  per  annum    is   equal   in  Thefaidcom- 

value  to  a  life-annuity  of  £10  per  annum,  of  the  compound    kind    above-  P0"™* life-an- 

defcribed,  for  the  life   of  a  perfon  of  the  age  of  25  years.     Therefore,  if  "u'ty  °    '? 

'  .       r  .0  .J-7  J       r     ,  '  per  annum   for 

each   ot    the    above-mentioned    69,400    lire-annuitants  or  the    age    of   35  the  life  of  a 
years,  to  whom  we  have  iuppoied  life-annuities  of  £10  each,  of  the  com-  perfon  of  the 
pound  kind  above-mentioned,  to  have  been  granted,  had  been  pofTeffed  of  aSe  of.  35 
a   perpetual   annuity  in   the  publick  funds,  of  £7.948,427,84  per  annum,  fn'^value^o  a 
and  were  to  refign,  or  relinquish,  to  the  publick  his  right  to  fuch  perpetual  perpetual  an- 
annuity,  in  exchange  for,  and  as  the  price  of,  the  faid  life-annuity  of  £10  nuity  °f 
a  year,  of  the  compound  kind   above-delcribed,   fuch  a  bargain  would  be  ^ 
fair  and  equal  on  both   fides.     Therefore  the  fum  of  all  the  faid  69,400  l^rtmmm.'^ 
life-annuities  of  £10   each,  added   together,   would    be   equal   in   value  to 
69,400  perpetual  annuities  of  £7.948,427,84  per  annum,   or   to  a  portion 
of  the   perpetual  annuities,  now  due   to  the  publick  creditors,  of  69,4^0 
x  £7.948,427,84,    or)   £551,620.892,096  per  annum.    In  order  therefore 
to  convert  a  portion  of  the  perpetual  annuities,  now  due  to  the  publick 

creditors. 
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creditors,  amounting  ro  £551,620.892,096  per  annum,  into  life-annuities 
of  £10  each,  of  the  compound  kind  above-dcfcribed,  it  would  be  neceffary 
for  the  Government  to  apply  to  this  purpoie  an  additional  fum  of  money  every 
year,  during  the  fpace  of  30  years,  that  is  equal  to  the  difference  between 
£551,620.892,096,  and  £694,000,  or  that  is  equal  to  £142,379. 107,904. 
And  confequently,  fince  an  additional  fum  of  £142,379. 107,904^  annum 
would  be  fufficient  to  enable  the  Government  to  convert  into  life-annuities, 
of  the  compound  kind  above-mentioned,  for  the  lives  of  perfons  of  the 
age  of  35  years,  a  portion  of  the  perpetual  annuities,  now  due  to  the 
publick  creditors,  amounting  to  ,£551,620.892,096  per  annum;  we  may 
conclude  that  an  additional  fum  of  a  million  of  pounds  every  year  would 
be  fufficient  to  enable  the  Government  to  convert  into  life-annuities  of  the 
lame  kind,  for  the  lives  of  perfons  of  the  fame  age  of  35  years,  a  portion 
of  the  faid  perpetual  annuities  that  is  greater  than  £551,620.892,096 
per  annum  in  the  fame  proportion  in  which  £1,000,000  is  greater  than 
£142,379.107,904,    that  is,    a   portion    of    the    laid    perpetual    annuities 

/  1,000,000  r        £      0  r 

The  quantity   amounting    to      (  _ ;U x       £551,620.892,096,       or     to 

of  theperpe  \  142,379.107,904 

tuil   annuities   5?i   620,8g2,006.000,000  \.     .,  ns  r     Q  c    , 

mentioned   in  22-1 *        ? 1 or      £3,874,3  10.635,995,  or  £3,874,310.6360 

Art.    323     as  142,379.107,904  / 

neceffary  to  be  per  anmm.  This  therefore  is  the  quantity  which  was  propofed  in  Art. 
°ettrmif  0f  cccxxm  as  neceffary  to  be  determined  in  order  to  afcertain  the  effect  of 
A, 874,3 10  tne  application  of  a  million  of  pounds,  fterling,  per  annum  to  the  dimi- 
.6 360  per  an-  nution  of  the  national  debt,  during  a  period  of  60  years,  according  to 
''"""•  this  feventh  method. 


Ofthe  original  CCCXXX'IV.  Let  us  therefore  now  fuppofe  that  the  whole  of  the 
quantity  of  faid  fum  of  a  million  of  pounds  per  annum  is  employed  in  the  diminution 
each  mans  Qf  trie  national  debt  according  to  this  feventh  method,  and  confequently 
upo'n  a'Vupp'o-  r'iat  tne  ^um  °^  j^3'^74'3  l °  Per  annum  of  the  perpetual  annuities,  now  due 
fition  that  the  to  the  publick  creditors,  is  converted  into  life-annuities,  of  the  compound 
whole  i'um  of  kind  above-defcribed,  for  the  lives  of  perfons  of  the  age  of  35  years. 
£3>s74>3'°     y\nd  let  us  fuppofe  the  number  of  life-annuitants   between  whom  the  laid 

per  annum  or       .  era  ru  i  ,r  i     •  r  ' 

the  perpetual  mm  or  £3, 874,310  ol  the  perpetual  annuities,  (lo  converted  into  lire- 
annuities  is  annuities,,)  together  with  the  fum  of  £i,oco,ooo  per  annum,  (which  is  to 
converted  into  be  added  to  it,  on  account  of  the  faid  converfion,)  is  to  be  divided,  to  be 
thefe  com-  /as  on  t|ie  former  foppofition  made  in  Art.  cccxxm,)  60,400.  And  let 
pound  life  an-   \       ,.-  .  .  rr      ,  ,     , ■    s  ,tr  ,      7-  ,-    . 

nuiues,  and  the  lire-annuities  granted  to  thele  69,400  lire-annuitants  be  iuppolcd  to  be 
that  the  num    all  equal  to  each  other. 

ber  of  the  life- 
annuitants 
continues,  as  rrrwvu      'i-i 

before,  to  be  CCCXXXV.     I  hen, 

69,400. 
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CCCXXXV.     Then,  fince   the   fum  that  is  to  be  paid  every  year  by  The  original 
the  Government  to  the  (aid  69,400  life-annuitants,  or  their  feveral  execu-  quantity  of 
tors,    or  other   perfonal   reprefentativ.es,    during  a   term   of  30   years,   is  pu0culnjC°jfc* 
£3, S 74,3 10    -p  £1,000,00,0,     or  £4,874,310;     and    this  dim   is    to    be  annuity  is 
equally  divided  between  all  the  faid  60,400  life-annuitants,  or  their  repre-  £70.335.014 
ientatives ;   it  follows  that  the  annuity   which  each  of'  the  faid  life-annui-  P*r  ««***»• 
tants,  or  his  repiefentative,  will  be  intitled    to  receive  at  the  end  of  every 

year   during     the    faid    term    of    30    years,    will     be    '-'— —  'J — -,,     or 
;  °       3  69,4.00    ? 

£70.235,014  per  annum. 

CCCXXXVI.      At   the    end    of   the    faid    term   of  30  years  the  faid  The  faid  ori. 
69,400   life-annuitants   will   be   reduced   to   39,500;     and  in  the  courfe  of  g'nal  life-an- 
20  years  more  the  faid   39,5  o  life-annuitants   will    be  further   reduced   to  X}U*J 2°  0 
4,800.     But  it   is  fuppoted    that   during  this   latter  term  of  20  years  the  per  annum, 
benefit   of  furvivorfhip    is  to  take   place    between   the  faid  life-annuitants,  will  increafe 
Therefore  the  fame  dim  of  money   which  was  divided,  at  the  end  of  the  hX  'ne  benefit 
laft  year  of  the  firft  term  of  30  years,  amongft   the   39,500  life  annuitants  ^p^The 
who  were  then  living,  will,  at  the  end  of  the   laft  year  ot  the  faid  fecond  courfe  ot  the 
term  of    20    years,    be  divided   amongft  only  4,800  perfons.     That  dim  aforefaid  fe- 
is     39,500    times    £70.235,014,     or    £2,774,283.053,000.       Therefore  cond  term  oi 

£2,774,28  ;.Q53,coo  ^ 577.975,6 26,    will   be  the  fum  which  each  of  inS  of  zo 

4,8oo         '  '' y/0   6  years>  t0 

the   faid   4,800  dirviving  life-annuitants  will   be  intitled  to  receive  at  the  577ig7-j6,5 
end  of  the  faid  fecond  term  of  20  years,  or  when  he  ihall  haye  attained  the  per  annum. 
age  of  85  years.     And   this  fum  of  £577-975,636  each  of  the  faid  4,800 
dirviving  life-annuitants   will  be  intitled  to  receive  likewife   at  the  end  of 
every   following   year   during    his    life;     but   without    any    further    aug- 
mentation. 


CCCXXXVII.  We  muft  now  inquire  what  are  the  favings  which  Of  thefavings 
will  accrue  to  the  publick  by  the  deaths  of  any  of  the  faid  life-annuitants  that  Wl11  ac' 
in  any  part  of  the  laid  period  of  60  years.  pabHckJn  the 

courfe   of  the 
Now  it  is  evident  that  during  the  whole  of  the  fir  ft  term  of  30  years  w_noIe  period 
the  deaths  of  the  feveral  life-annuitants   who  will  die  in   the  courfe  of  the        o years. 
faid   term,  will   produce  no  laving  to  the  publick  ;    becaufe  the  executors, 
or   other   perfonal   rcprefentatives,  of  the   deceafed  life-annuitants   will   be 
intitled  to  their  annuities.     But  at  the  end   of  the  laid  term  of  30  years  a     .    fi  ft 
very  great  faving  will  accrue   to  the  publick  all  at  once.     For  then  the  greateft&ving 
annuities  of  the  deceafed  life-annuitants  are  no  longer  to  be  paid  to  their  will  be  at  the 

representatives,  endofthefiril 
term  above- 
mentioned,  confiding  of  30  years. 
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reprefentatives,  but  are  to  become  the  property  of  the  publick  and  to  be 
employed   in   the   reduction  of  the  national  debt  in  either  the  firft  or  the 
iecond  method  above-dekribed.     The   number  of  life-annuitants    that  will 
have  died   in   the   courfe  of  the  faid  term  of  30  years  is  the  difference  be- 
tween 69,400,  the  original  number  of  the  faid  life-annuitants,  and  39,^00, 
the   number  of  them  who  will   be   living  at   the  end  of  the  faid  term  of 
30   years  v    which   difference    is   29,9,0.     Therefore   the   faving  that  will 
accrue-to  the  publick  after  the  expiration  of  the  faid  term  of  30  years  wiil 
This  laving     ^e  2C)^00  annuities  0f  £70.235,014,  or  the  fum  of  £2,100,026.918,600. 
£2,100,026.    This  laving  will  accrue  to  the  publick  at   the  end  of  the  31ft  year-,    and 
918,600  per    the   like   faving   will   accrue  to   the   publick  at   the  ends  of  the  32d  year, 
cnnum.  t|ie  23d  year,   the  34th  year,    the  35th  year,    and  of  every  following  year 

during  the  whole  period  of  60  years,    to  the  laft  year  of  it  inclufively  •,    fo 
that  there  will   be  thirty   fuch  favings  of  £2, 100,  26.918, 6.0,  in   the  faid 
time.     Now  all  thefe  favings   are  to  be  employed,  as  faft  as  they  arife,  for 
the  purpofe   of  diminifhing   the   national  debt,  in   either  the  firft,    or  the 
fecond,  method   above-mentioned  :     and   coniequently  the  quantity  of  the 
capital  of  the  national  debt  that  will   have   been   extinguifhed  by  them  in 
the  courfe  of  the  faid  latter  thirty  years  of  the  faid  period  of  60  years,  will 
be  equal  in    value  to  the  fum   that  would  be  produced  by  means  of  an 
annual  revenue   of  £2,100,026.918,600  that  fhould    be    received    for  30 
years  together,    and  lbould,  at  the  end  of  every  year,    or  as  foon  as  it  was 
received,  be   immediately  lent  out  at  intereft  at  the  rate  of  4  per  cent, 
together  with  the  intereft  that  had   been  already  produced  by  it ;   which 
fum,  according  to  Mr.  Smart's  third  table  of  compound  intereft,  page  70,  is 
56.084,937,7b  x  £2,100,026.918,600,  or£i  17,779,879.024,005,586,336, 
or  (neglecting   all  the  decimal  fraction  .024,005,586,336,  except  the  four 
The  quantity  firft  places  of  figures,)  £117,779^79.0240.      Therefore  .the  quantity  of 
of  the  capital  tfo  capital  of  the  national  debt  whictt   will  be   extinguifhed  at  the  end  of 
debtwhi'crT    tne  la'^   period   of  60    years    by    means    of  thefe   30    annual   favings' of 
will  be  extin-  £2,100,026.918,600  each,  which  will  accrue   to  the  publick  at  the  en  s  of 
guilhed    by      the  latter  30  years  of  the  faid  period,    will   be   equal   in    value   to  ihe  fum 
™eans  of  £lJiS  of  £1 17,779,879.0240  ;    and  coniequently   the  quantity  of  the  in.crpft  of 
emTof^the  C  tne  ^a^  debt,  or  of  the  perpetual  annuities  that  are  now  employed  in  paying 
whole  period  it,  which  will  be  redeemed  to  the  publick  at  the  end  of  the  laid  period  of 

of-  60    years, 

will.be  equal  50  .,ears  Dy  mean:,  of  the  faid  favings,  will  be  f-i-  x£'  ^Ji719iKi79-0i^Q% 

in  value  to  J  VIOO 

£90240:       or  A7i.M9,Sy6-°_9go    or  \    £4,7,  i,.^  1609. 

Andthi-quan-  iQJ  ' 

tity  of  the  in- 
ttrelt  of  the 

.faid  debt  that  CCCXXXVIII. 

w  11    '.hen     be 
ledceir.cd     to  the  publick   by  means  of  the  faid  faving,  will   be  £4,7 11,195  1609. 
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CCCXXXVIN.     Befidcs  this  very  large  faving  of  £2, 100,02  6.91^,600  Ofthefavingi 
fcr  annum,    (which  will  accrue  to  the  publick  at  the  end  of  the  firft  30  *a*  w*n  *c' 
years  in  confcquence  of  the  deaths  of  the   29,900   life-annuitants  who  will  publick' after 
have  died  in   the  courfe  of  the  faid  30  years,)  there  wiil  be  other  favings  the  expii 
that  will  accrue  to  the  publick,  2fter  the  expiration  of  the  faid  fecond  term  °f  the  afc"c* 
of  20  years,  by  the  deaths  of  the  4,800  then  furviving  life-annuitants  in  /'         ar<i 
the  courle  or  tne  remaining  10  years  or  the  ianl  period  of  60  years.     We  jng  of  zo 
muft  therefore  now  inquire  what  thefe  favings  will  amount  to  in   each  of  years,  by 
the  laid   10  years.  deaths  ot  life- 

annuitants. 

CCCXXX1X.     Now,    in    order   to  difcover    what    thefe  favings    will  The  numbers 

amount  to  in  each  of  the  faid  10  years,  it  will  be  neceiTary  to   determine,  of  Iife:3nnui- 

by  the  help   of  Monfieur  de   Parcieux's  table   of  the  probabilities  of  the  fants  who  will 
j  •  r  l  i-r  1.  u  r  .u      /- •  j  ,  i-e  -  beiivingatthe 

duration   ot  human  lite,  what   numbers   ot  the  laid    4,Sco   hfe.annuitants  endsofthelail 

(who  are  fuppoied  to  be  living  at  the  end  of  the  faid   fecond  term  of  20  ten  years  of 

years,)   will  die  in  each  of  the  laid  10  years.     Now  it  appears  by  Monfieur  the  afo-efaid 

de  Parcieux's  table  that,  out  of  4,800  perfons  of  the  age  of  85  years,  all  perlod  of  6a 

living  at  the  fame  time,  the  numbers  living  at  the  fubfequent  a°;es  of  86  'Ve< 

years,  87  years,  88  years,  89  years,  &c.  will  be  as  follows;    to  wit, 


2,800, 

7OO, 

2,90c, 

400, 

2 , 2  C  O, 

200, 

I,60O, 

ICO, 

ijico,       and  000. 


Therefore  the  numbers  of  the  faid    4,800   life-annuitants    (who   will  The  number* 
have  lived  to  the  end   of  the  faid  fecond  term  of  20  years,    or  to  the  age  °[.  the  i?ld 
of    85   years,)    that   will   die  in    the    10   fucceeding   years,    will    be  as  uhotwn^e'u 

follows;    to  wir,  eachofthefaict 

ten  vears 


J, 000, 

*P0, 

900, 

3°°> 

70°> 

20c, 

60?, 

100, 

500, 

and    100. 
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The  favings  CCCXL.     It  has  been   fhewn  above  in  Arr.  cccxxxvi,  that  each  of 

accruing  to  the  tho  laid  4,800  life-annuitants  (who  will  be  living  at  the  end  of  the  faid 
end!  of  each  of  fecond  term  of  20  years,  or  at  the  age  of  85  years,)  will  be  intitled 
the  faid  ten  to  receive  at  the  end  of  every  following  year  of  his  life  the  fum  of 
years,  by  the  £577.97 5,636.  Therefore  the  faving  that  will  accrue  to  the  publick  ac 
re-jth?-fof  the  t'le  er)d  of  the  firft  of  the  faid  10  remaining  years,  by  the  deaths  of  the 
1000  life-annuitants  who  will  have  died  in  the  courfe  of  the  faid  firft  year, 
will  be  1000  payments  of  ^577.975,63.6  each,  or  the  fum  of  ^577,975.6360-, 
and  the  faving  that  will  accrue  to  the  publick  at  the  end  of  the  fecond  of 
the  faid  remaining  10  years  by  the  deaths  of  the  faid  xooo  perfons  who 
will  have  died  in  the  faid  firft  year  and  likewife  of  the  900  perfons  who 
will  have  died  in  the  faid  fecond  year,  will  be  1000  -f-  900,  or  1900,  pay- 
ments of  ^577.975,636  each,  or  the  fum  of  (1900  x  ,£577.97 5,636,  or) 
1,098,153.708,400.  And  in  like  manner  it  may  be  fhewn  that  the  favings 
that  will  accrue  to  the  publick  at  the  ends  of  the  3d,  4th,  5th,  6th,  and 
other  following  years  of  the  faid  remaining  10  years,  will  be  as  fol- 
lows ;   to  wit, 

At    the  end    of    the    third    year, 

1900     '-f1     700!    x    £577-975*636* 
or    2,600  x  £577*975*636,  =  £1,502,736.6536,. 

At  the  end  of  the    fourth    year, 

2,600     -f-    6oo|    x  £577.9-/ '5,6 '^6, 
or     3,200  x  £577-975*636,  =  £1,849,522.0352. 

At    the   end    of    the    fifth    year,  \ 


3,200     -f-    500I    x    £577-975*636, 
or     3,700  x  £577-975*636*  =  £2,138,509.8532. 

At    the    end   of    the    fixth   year, 
3,700     -j-     400I    x    £577.975*636, 
©r    4,100  x  £577-975*636*  =  £2,369,700.1076. 


At 
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At    the  end    of   the    feventh    year, 


4,100     -f-    300I    x    ,C577-975>636, 
or     4,400  x  £577.975,636,  —  £2,543,092.7984. 

At     the    end    of    the     eighth    year, 

4,400     ~f     200;     x    £577-975^36, 
or     4,600  x  £577-975^36t  —  £2,658,687.9256. 

At    the    end    of   the    ninth    year, 


4,6^0     +     ico,    x    £577.975,636, 
or     4,700  x  £577-975,636,  —  £2,716,485.4892  = 

And  at   the    end    of   the    tenth  year, 

4,700     -f-      100!    x    £577-975>636, 
or     4,800  x  £577-975*636,  =  £2,774,283.0528. 


CCCXLI.      Thefe  favings   are   to    be   employed    in    diminifhing    the  Of  the  quan- 
national  debt  in  either  the  firft,  or  the  fecond,  method  above-mentioned :  'jtyofthena- 
by   which  means    the   portion  of  the   national    debt  that   will  have  been  ttj1°"al  ^ 
extinguished  at  the  end  of  the  faid  period  of  60  years,  in  confequence  of  been  extin. 
each  of  thefe  favings,  except  the  laft,  to  wit,  £2,774,283.0528,    (which  guifhed  at  the 
will  accrue  at  the  end  of  the  laft  year  of  the  faid  period,)   will  be  equal  in  end  of  ^ 
value  to  a  fum  that  is  greater  than  fuch  faving,  namely,  to  the  fum  which  ^^^[^'1 
is  the  amount  to  which  fuch  faving  will  have  increafed   at  the   end  of  the  60  years,  by 
faid   period  of  60  years,  if  we  fuppofe   it  to  have  been  improved  in  the  means  of  the 
mean   time  at  compound   intereft   at  the   rate  of  4  per  cent.     We  mult  faidfanngs. 
therefore,  in  the  next  place,  compute  the  amounts  of  thefe  favings  at  the 
end  of  the  faid  period  of  60  years,  if  fo  improved  at  compound  intereft  in 
the  mean    time,  or  during  the  remaining  years  of  the  faid  term  after  the 
times  at  which  they  will  have  reipeclively  accrued,  that  is,  during  9  years, 
8  years,  7  years,  6  years,   and  i'o  on,    to  the  laft  year  of  the  faid  period. 
Now  thefe  amounts  will  be  as  follows. 

B  b  b  2  CCCXLII.    The 


cent. 
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The  amounts  CCCXLII.  The  amount  of  the  firft  of  the  foregoing  favings,  (which 
favings  except  wl''  accrue  to  tne  publick  at  the  end  of  the  5  ift  year  of  the  laid  period  of 
the  laft',  at  the  60  years,)  to  wit,  £577,975.6360,  improved  at  compound  interelt  at  the 
endofthefaid  rate  of  4  per  cent,  during  9  years,  is  =  £577,9756360  x-  1.423,311,81 
period  of  60  _  /g  22  630.5486. 
year?,    if  ltn-  *•  '    oy  3^ 

proved  in  the 
mean  time  by         The  amount  of  the    fecond    faving,    £1,098,153.7084,    improved  in 

compoundin-  tne  fime  manner  during  8  years,    is  =  £1,098,153.7084   x    1.368,569,05 
tereft  at  the     _    r     __„  0        IJih. 
rate  of  4  per   ~  £'002,899.1774. 

The  amount  of  the  third  faving,  £1,502,736.6536,  improved  in  the 
fame   manner  during    7  years,    is    =   £1,502,736.6536    x    1.315,931,78 

=  £',977>498-9I94. 

And  the  amounts  of  the  fix  following  favings,  improved  in  the  fame 
manner  during  the  remaining  years  of  the  faid  period  of  60  years  after  the 
times  at  which  they  will  have  refpeftively  accrued  to  the  publick,  will 
be  as  follows. 


£1,849,522.0352  x  r.265,3 19,02  =    £2,340,235.4090. 

£2,138,509.8532  x  1.216,652,90  —    £2,601,824.2145. 

£2,369,700.1076  x  1.169,858,56  =    £2,772,213.9555. 

£2,543,092.7984  x  1.124,864,00  =    £2,860,633.5375. 

£2,658,687.9256  x  1.081,600,00  =    £2,875,636.8603. 

£2,716,485,4892  x  [.040,000,00  ==    £2.,825,i44.9o87. 


The  addition  CCCXLIII.  Having  thus  found  the  amounts  to  which  the  feveral 
pf  the  faid  ni:,e  vear]y  favings  made  at  the  ends  of  the  fifty-firft  year  and  every  following 
^th™  wich°"  Year  oi  the  laid  period  of  60  years,  except  the  laft,  will  have  increafed  at 
the  faving  chat  the  end  of  the  faid  term  by  being  improved  in  the  mean  time  at  compound 
will  accrue  at  intereft  at  the  rate  of  4  per  cent,  we  mult  now  add  up  all  thefe  amounts, 
the  end  cf  the  tocet]ier  with  the  faving  of  £2,774,283.0528,  (which  will  accrue  at  the  end 

laft,  or  60th,  ■  <•  11 


rear oTthe faid  ot  the  laft  vear')    inCO  0ne  fum  :    wllich  "">'  De  C'0nC  aS  folloWS- 

£$12,639  54S6, 


period,  into 
one  funi 
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£ 

822,639.5486, 

1,502,899.1774, 
1,977,498.919.1, 

z.340»235-409?> 

2,601,824.2 145, 

2,772,213.9555, 
2,860,633.5375, 

2,875,636.8603, 
2,825,144.9087, 
2,774,283.0528. 

23^53.009.5837. 

Therefore  the  fum   of  the  amounts  of  all  thefe  ten  favings  at    the  end 
cf  the  faid  period  of  60  years,   is  £23,35^,009.5837. 


CCCXLIV.  This  fum  of  the  amounts  of  thefe  laft  ten  favings  made  The  addition  of 
in  the  laft  ten  years  of  the  laid  period  of  60  years,  mult  now  be  added  to  the  la!l  fcm  t0£al. 
the  amount  of  the  former  great  favings  of  £2,  100,026. 918, 600  per  annum,  [he  forme0""*  °c 
which  began  to  accrue  to  the  publick  at  the  end  of  the  firlt  term  of  30  favings  which  be- 
years ;  which  amount  was  (hewn  above  (in  Art.  cccxxxvii,)  to  be  ga"  to  accrue  to 
£117,779,879.0240.  Therefore  the  fum  total  of  the  amounts  of  all  the  thePub!lckatthe 
favings  at  the  end  of  the  whole  period  of  60  years  will  be  £1 1  7,779.879-0240  teerm  abovJme^ 
"f"  £2h353i°09-5'*17->  or  £i4I,,32.888-6o77  ;  the  intereft  of  which  at  tioned,  confifting 
4  per  cent,  is  (jL  x  £.4,, 132,888.6077,     or  ^4,53  '.554.4303  vOf3oy«n. 

Vioo  100  '        / 

£'5.645»3 '  5-5443  per  annum.  Therefore  the  quantify  of  the  capital  of  lewS' of  thf 
the  national  debt  which  will  have  bren  extinauifhed,  at  the  end  of  the  faid  national  debt  that 
period  of  60  years,  by  means  of  all  the  faid  favings,  will  be  equal  in  value  will  have  been  ex- 
to  the  fum  of  £141,132,888.6077  •,  and  the  quantity  of  the  intereft  of  tinSui^d  at  the 
the  laid  ciebt,  or  of  the  perpetual  annuities  now  employed  in  paying  the  end  °f  Vle  wholc 

....  n.        «.-   l  1  1    u        1         1  1  1  i  ,  ,•   ,  .  °        ■    period  ot  60  years 

laid  lnterelc,  which  would  be  thereby  redeemed  to  the  publick  at  tne  end  by  means  of  all 

of  the  faid  period  of  60  years,  (fo  as  to  be  free,  at  the  end  of  the  next,  the  favings  above- 

or  61ft,  year,  to  be  dilpofed  of  in  any  way  the  Parliament  mould  think  fit,)  mentioned. 

would   be   the   fum  of  £5,645,315.5443  per  annum,    or   (neglecting  the  ^he  quan"ty  of 

fraftion   5443)    the  fum  of  £5,645,3.15  per  annum.     QE  I.  ftfdTbTVhSwiil 

have    bee:i    then 
redeemed   to  the 

CCCXLV.  To  Ptubh=k b>'  me*?] 

ot    -II    the    laid 
favings. 
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The  whole  quan-  CCCXLV.  To  this  fum  of  ^5,645,315  per  annum,  which  will  thus 
my  of  the  intereft  nave  ^een  retieemeci  to  tne  publick  at  the  end  of  the  faid  period  of  60 
debtthatwUlhave  years  by  means  of  all  the  foregoing  favings,  we  muft  add  the  fum  of 
been  redeemed  to  £3,874,310,  per  annum,  which  was  the  quantity  of  the  perpetual  annuities, 
thepublkkat  the  due  to  the  publick  creditors,  which  were  fuppofed  to  be  converted  into 
end  of  the  iai    ijfe_annuitjes  0f  t]ie  compound  kind  above-defcribed  ;    and  the  fum  thence 

whole  period  ol  00       .,.  r        *  hi,, 

years  by.  the  faith-  ariimg,  to  wit,  the  ium  or  £.9,519,625  per  annum,  will  be  the  whole 
ful  application  of  a  quantity  of  the  intereft  of  the  national  debt,  or  of  the  perpetual  annuities 
millionof  pounds,  employed  in  the  payment  of  the  faid  intereft,  which  will  be  redeemed  to 
tie. -ling, peranum    h     publick  at   the  -end  of  the  faid  term  of  60  years,  (fo  as  to  be  free,  at 

according  to  this     ,',,-,  ,„  r-i-     f~«      r  1         1      n    i-  • 

ieventh  method.     tne  cn®  0*  tne  ne^t,  or  6 1 it,  year,  to  be  dilpoied  or  by  the  rarhament  m 

any    other    way,)      by   the    faithful   application    of   a    million  of   pounds, 

iterling,   a  year  to  that  ufeful    purpofe  during  that   period    according  to 

this  feventh  method. 


This  fum  is  the  CCCXLVI.  This  fum  of  ^9,519,625  per  annum  of  the  perpetual 
fame  with  the  annuities,  (now  due  to  the  publick  creditors,)  which  will  be  thus  redeemed 
taereftofthena-  t0  c'ie  PL'blick  in  the  courle  of  60  years  by  means  of  an  annual  fum  of  a 
tional  debt  that  million  of  pounds,  fterling,  employed  for  this  purpofe  according  to  this 
would  be  re-  feventh  method,  is  equal  to  the  quantity  of  the  faid  perpetual  annuities 
deemed  to  the  wn}cn  would  have  been  redeemed  to  the  publick  in  the  fame  fpace  of  60 
lame  time  by  the  years  by  employing  the  fame  annual  fum  of  a  million  of  pounds,  fterling, 
application  of  the  for  the  fame  purpofe  in  either  of  the  fix  preceeding  methods.  For  we 
fame  annual  fum  have  feen  above  that  the  laid  quantity  is  £9,520,000  per  annum,  or,  more 
of  a  million  ac-  accurately,  £9,519,62"/  Per  amwm  in  the  fiift,  fecond,  and  third  methods, 
7tbe%x°fiueg?  and  £-9>5i9'599  Per  anmm  m  the  fourth  method,  and  £9,519,852  per 
ing  methods.       .annum  in  the  fifth  method,  and  £9,519,590 per  annum  in  the  fixth  method; 

Jill  which  quantities  differ  fo  very  little  from  each  other,  that  they  may    be 

ronfidered  as  equal. 

A  eomparifon  of  CCCXLVII.  This  feventh  method  of  employing  a  given  fum  of 
this  feyenth  me-  money  every  year  in  the  diminution  of  the  national  debt,    "  by  convertino- 

thod  of  apply  in?    _  c     \  1  l  l      •  n.      r  •       ■  ,-r° 

a  eiven  annual  iome  of  the  perpetual  annuities  that  now  pay  the  intereft  of  it,  into  hfe- 
lum  of  money  to  annuities  of  the  foregoing  compound  kind,  or  that  ihall  continue  at  all 
the  diminution  of  events  for  a  certain  number  of  years  (fo  as  to  be  payable  during  the  faid 
the  national  debt,  term  ejt|ier   ro  tne  life-annuitants  themfe-lves,  or  their  executors,  or  other 

with    the    former  r  .  '  .         '         . 

methods  of  doina  perional  reprelentatives,)  and  afterwards   ihall   be   accompanied,    during  a 

the  fame  thing,  fecond  term  of  years,   with  the  benefit  of  furvivorfhip,   and  then,  after  the 

with  refpea  to  the  expiration  of  the  faid  fecond  term,  fhall  continue  at  their  laft,  or  greateft, 

advantage  men-  j^^rjj^^e  tlurinp-  the  remaining  years  of  the  lives  of  the  faid  life-annui- 
tionedmArt.254.        &  D.  b  /  . 

tants,     partakes,  in  a  conlieierable  degree,  of  the  advantage  mentioned  m 

Art.  ccliv   as   belonging  to   the  thud   method,  to  wit,  the  advantage  of 

tecuring 
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iecuring  to  the  publick  the  faithful  application  of  fuch  annual  fum   to  the 
purpofes   of  its   deftination,    without    fufpeniion    or    interruption.     For   it 
would   then    be   impofiible    to   with-hold   any   part  of  the  life-annuities  fo 
created  from  the  peifons  to  whom  they  would  be  due,    without  an  abfolute 
breach  of  the    publick    faith  •,    which    (as   we    before  ooferved,)    may  be 
confidercd   as   a  moral  impoflibility.     And  this  advantage  will  relate  not 
only  to  lo  much  of  the  publick   revenue   as  will  at  any  time  be  due  to  the 
Lfe-annuitants   themfelves  who  will  be  It  ill  alive,  (as  was   the  cafe  in   the 
fourth  method  above-mention.J,    by  which  forne  of  the  perpetual  annuities 
were  converted    into  iimple  life-annuities,  without  a  concomitant  term  of 
years,  or  any  benefit  of  iurvivorlhip  ;)    but   it   will   relate   alio,  during  the 
aforefaid  firft  term   of  y;ars,  to   that   part  or  the  publick   revenue   which 
was  allotted   to  the   payment  of  the   annuities  of  the  deceafed  life-annui- 
tants ;  becaufe  the   annuities  of  fuch   ueceaied   life-annuitants  will  be  due, 
during  the  laid   firft  term  of  years,  to  their  relpective  executors,  or  other 
perional  reprefentatives  :    and  it  will  relate  alio,  during  the  fecond  term  of 
years  above-mentioned,    to   the   annuities   of  all  the   life-annuitants  who 
were  living  at  the  beginning  of  the  laid  fecond  term,  or  at  the  end  of  the 
aforefaid  firft  term;    becaufe,  during   the  whole  of  the  faid  fecond  term, 
the  annuities  of  the  life-annuitants  who  mall  die  in  the  courfe  of  the  laid 
fecond  term,  are  to  accrue  to  their  furviving  companions.     But  it  will  not 
relate  to  the  great  annual  laving  which  will  accrue  to  the  publick  at  the 
end  of  the  laid    firlt   term,  nor   to   the   latter   annual    livings   which  will 
accrue  to  the  publick  at  the  end  of  the  faid  fecond   term  by  the  deaths  of 
the  life-annuitants   who  fhall  die  after  the  end   of  the  faid  fecond  term. 
For  this  part  of  the  publick  revenue,   which  will  be  thus  laved  every  year 
to  the  publick,  will  be  as  liable  to  be  diverted,  by  the  minifters  of  ftate 
and  the  Parliament,  from  its  original  destination  of  diminifhing  the  national 
debt,    as    the  money  that   Ihould   be    allotted    to    the  diminution  of  the 
rational   debt  in  either  the  firft  or    the  fecond    method  above-defcribed  : 
■whereas  in  the  third  method  of  applying  a  given  fum  of  money  every  year 
to  the  diminution  of  the  national  debt,  to  wit,    "  by  converting  fome  of 
the  perpetual  annuities,  that  now  pay  the  intereft  of  it,  into  greater  tem- 
porary annuities,  that  Ihould  continue  for  a  limited  number  of  years,  and 
allotting  the  faid  annual  fum   to  the  payment  of  the  additions  thereupon 
made  to   the   perpetual  annuities   fo  converted,"   the    whole  of  the   faid 
annual  fum  would   be  effectually   fecured  from    being  diverted  from    its 
original  and  proper  deftination,  and  applied   to  any  other  purpofe   what-- 
foevcr,  during  the  whole  of  the  faid  term. 


CCCXLVIII.   Thefe 


3/6  The  Principles  of  the  Doclrine  of 

A  remark  on  CCCXLVUI.  Thefe  are  the  methods  that,  I  imagine,  the  Govern- 
thHeven  fore-  ment  wouij  be  mo(i  likely  to  adopt,  it  they  were  earneftly  to  fet  about 
goin?  methods  „i  ■  ,  i       r       j  1  •        i    j    ,  , 

of  applying  a  t'lls  S00'J  work  °'  educing  the  national  debt  to  a  more  moderate  quantity 
given  annual  by  fetting  apart  and  employing  a  given  fum  of  money  every  year,  out  of 
fum  of  money  the  publick  revenue,  for  that  purpofe.     And    I   have  therefore   thought  it 

to  the  dirr.niu-  mighc  be  ufcful  to  let  them  forth  in  a  very  full  and  plain  manner,  and 
tion  of  the  na-  -\,    ,,  ,        rr  ^        r         ,         -     i  >  ,  .      ,     .  .         . 

tional  debt.      H'Lilliate  the  effects  or  each   or  th  -m   by  an  example.     And,  in  order  the 

better  to  compare   thefe  tffccts  with  one  another,  I   have  thought  it   beft, 

in  the  laid  examples,  to   luppofe   the  fame  annual  fum  of  money,  to  wit, 

a  million   of  pounds,   fterling,  per  annum,  to   be  employed   for  the  fame 

number  of  years,   to  wit,  a  period  of  60  years,  in  each  of  the  faid  methods. 

And  the   refujt   is,  that  all   thefe   methods  are  equally  efficacious  towards 

the   great  purpofe  of  diminiihing  the  national  debt,  if  they  are  purfued 

with  equal  fteadinefs  and  fidelity. 


CCCXLIX.    But,  though  all  thefe  methods  would  be  equally  efficacious 

towards  the  reduction  of  the  national  debt,  they  are   not   all  equally  fit  to 

be  adopted,  or  capable  of  being  carried  into  execution  to  any  great  extent. 

Some  of  the  p0r  it  is  probable  that  fome  of  them  would  be  thought  convenient  by  only 

ihod^'c2  kf"  a  ^ma"  number  of  the  prefent  publick  creditors,  and  confequently  could 

not, probably,  be  adopted  only  to  a  fmall  extent;    the  confent  of  the  faid  creditors  being 

be  carried  into  neceffary    to    all   the   foregoing    methods,    except    the  firft.       Thus,    for 

execution  to    example,  the  fourth  method,    '*  by  which  fome  of  the  perpetual  annuities, 

any  great  ex-  now  cjue   ro  tjie   pyki^k   creditors,    would,  with  the  content  of  the  faid 

creditors,  be  converted   into   mere  life-annuities,  without  a  term  or  years 

certain  annexed  to  them,   or  any  benefit  of  furvivorfhip,"    would  probably 

fuit  only  a  fmall  number  of  the  prefent  owners  of  the  perpetual  annuities ; 

as,  for  inftance,  the  owners  of  £1  So, 393. 5  per  annum  of  the  laid  percetual 

annuities,    inftead   of  the  owners  of  ,£1,803,935,  per  annum  or  the  faid 

annuities,  as   was  fuppoled   above   in   Art,   cclix;     and   confequently    an 

annual   fum    of  only   £100,000  per   annum,    and    not   of  ^,1000, coo  per 

annum,  cou'd  be  employed  in  this  method.     And,  indeed  it  does  not  feera 

probable  that  any  one  of  the  five  latter. methods  of  employing  a  given  (una 

of  money   in  the  diminution  of  the  national  debt   could   be  carried  into 

execution   to  the   extent  fuppoled  in    the  foregoing   examples,  or  fq  as  to 

employ  lb  large  a  fund  as  a  million  of  pounds,  iteiling,  per  annum ;  bec&ufs 

But  it  frems  jt  js  not  likely  that  any  one  of  the  faid  methods  lhould  fuit  the  convenience 

hkely  that       Q^  a  fu{£cjent  number  of  the  publick  creditors,  or  proprietors  of  the  per- 

live  k-tter  me-  petual  annuities  now  due  from  the  Government,  to   make  Inch  a  meafure 

tuodsmighebe  practicable.     But,  perhaps,  if  the   Government   were   to  adopt  all  the  five 

found  pridti-  rnethods.  and  to  propofe  to  the  people,  in  the  firft  place,  that  a  part  ot  the 

cabieandcon-  j- ^  annual  ium  of  a  million  of  pounds,  fterling,  as,  for  inftance,  half  of  it, 

vcnient  to    a  r-  »  o»       » 

certain  mode  •  °' 

WSfi  e.--Unc. 
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or  £50?, 000  per  annum,  fhould  be  employed  in  converting  fome  of  the 
perpecual  annuities,  now  due  to  the  publick  creditors,  into  greater  tem- 
porary annuities,  that  fhould  continue  only  during  a  certain  limited  number 
of  years,  as,  for  example,  60  years,  accordirg  to  the  third  method  above- 

defcribed-, and,  in    the   fecond   place,   that   another   part   of  the  laid 

annual  million,  as,  for  inftance,  £100,000  per  annum,  fhould  be  erhployed 
in   converting  a  fecond  portion  of  the  laid   perpetual  annuities   into  funple 

life-annuities,  according  to  the  fourth   method  above-defcribed  ; and, 

thirdly,  that  another  part  of  the  laid  annual  million,  as,  for  inftance, 
/20  ,000  per  annum,  fhould  be  employed  in  converting  a  third  portion 
of  the  laid  perpetual  annuities  into  mixt  annuities,  or  life-annuities,  with 
a  term  of  years  certain  annexed  to  them,  or  that  fhould  continue  durtrrg 
the  lives  of  certain  perfons  of  known  ages,  and  likewife,  in  cafe  thofc  life- 
annuitants  fhould  die  within  a  certain  moderate  number  of  years,  (as,  for 
inftance,  30  years,)  fhould  continue  during  the  remainder  of  the  laid 
term  of  years,  and  be  payable  to  the  executors,  or  other  perfonal  repre- 
fentatives,  of  the  faid  deceafed  life-annuitants,  according  to  the  fifth  me- 
thod  above-mentioned; and,  fourthly,  that  another  part  of  the  faid 

annual  million,  as,  for  inftance,  £ico,ooo per  annum,  fhould  be  employed 
in  converting  a  fourth  portion  of  the  faid  perpetual  annuities  into  life- 
annuities,  with  the  benefit  of  furvivorfhip  during  a  certain  moderate  num- 
ber of  years,   as,  for  example,  30  years,    according    to   the   fixth  method 

above-mentioned; and,  fifthly  and  laftly,  that   the   remaining   part  of 

the  faid  annual  million  fhould  be  employed  in  converting  a  fifth  portion 
ct  the  faid  perpetual  annuities  into  life-annuities  accompanied  with  both 
the  foregoing  advantages,  that  is,  with  a  permanent  intereft  in  the  faid 
annuities  to  be  enjoyed  at  all  events  by  either  the  laid  life-annuitants  or 
their  reprefentatives,  during  a  certain  moderate  term  of  years,  (as,  for 
inftance,  30  years,)  and  likewife,  after  the  expiration  of  the  faid  term, 
with    the   benefit  of  fucceeding   by   furvivorfhip  to  each   other's  annuities 

during  a  fecond   term  of  years,   as,  for  example,  20  years ; •,   1  fay, 

if  the  Government  were  to  make  thefe  propofals  to  the  prople,  it  frems  not 
unlikely  that  they  might  meet  with  the  concurrence  of  a  fufheient  number 
of  the  publkk  creditors  to  enable  the  Government  to  carry  them  into 
execution  to  a  furhcient  extent  to  exhauft  the  whole  of  the  faid  fuppofed 
fund  of  a  million  of  pounds  per  annum.  But,  if  they  did  not  meet  with 
that  concurrence  to  fo  great  an  extent,  the  remaining  part  of  the  faid 
annual  million,  which  could  not  be  employed  in  either  of  thofe  five 
methods,  might  be  employed,  for  the  fame  good  purpofe  of  diminifhing 
the  national  debt,  in  either  the  firft  or  the  fecond  method  above-defcribed  ; 
and  with  equal  advantage  to  the  publick,  if  employed  in  either  of  thole 
methods  with  equal  fteadinefs  and  fidelity. 

Ccc  CCCL.  Whea 


3/S  %«  Principles   of   the  Doctrine  of 

antage  that"         CCCL,     When  life-annuities  have,    on    former  occafions,   been   efta- 

may  arife  to  blifhed  in  England   by  the  Government,    it  has,  I  believe,  been  cuftomary 

the  public  by  to  take  the  fame  price  for  annuities  of  the  fame  yearly  amount  from  per- 

granting  life-  jGns  of  all  ages,  or,   at  ieaft,  of  feveral  different  ages  within  certain,  pretty 

perfons  of  dif-  ^iftant,  limits.     Now    this  feems  to  be    a  very   injudicious   practice,    and 

ferentagesfor  would   be  likely  to   prove  difadvantageous  to  the  nation,  even  though  the 

the  fame  price,  price  taken  for  the  feveral   annuities  fo  granted  mould  be  a  ju(l  medium 

between   the   true    values   of   the   lame   annuities   for    the  oldeft   and   the 

youngeft  lives  for  which  they  were  made  giantable  :    becaufe  it  is  probable 

that  the  greater  part  of  the   perfons   who   would    purchafe  fuch  annuities 

would  be    nearer  to   the  youngeft  age  for  which  they  would  be  grantable 

than   to   the   oldeft.      Thus,  for   example,    if  a   thoufand   annuities   of  10 

pounds  a  year  each,  were  to  be  offered  to  fale  by  the  Government  for  the 

lives  of  any  perfons  between  the  ages  of  20  years  and  40  years  at  the  price 

which  is  the  true  value  of  a  like  annuity  of  £10  a  year  for  the  life  of  a 

perfon  of  the  age  of  30  years,  it  is  probable  that  the  greater  part  of  thefe 

annuities   would   be    purchafed   for  the  lives  of  peribns  under  30  years  of 

age,  and   confequently   for   lefs   than   their  true  value :    and  therefore  the 

Government,  or  Nation,  would  lofe    more  by   the  fale  of  thefe  annuities 

to  perfons   under  the  age   of  30  years,  than   they  would  gain   by  the  few 

annuities,  of  the  fame  price,  or  clafs,    which  would  be  fold  to  peribns  who 

were  above  the  age  of  ^o  years,  but  under  that  of  4.0 ;    and  confequently 

*hey   would,  upon   the  whole,  be   lofers    by   fuch    a    bargain.      It   would 

therefore,  I  apprehend,  be  more  prudent  in  the  Government,  when  annuities 

are  to  be  granted  to  perfons  of  different  ages,  to  fell  them  at  their  true 

and  proper  prices  according  to  the  feveral  ages  of  the  perfons  for  whole 

lives  they  are  granted,  having   recourfe,  for  the  determination  of  the  laid 

prices,  to   the  tables  above-computed   and   fet  forth   in   pages   221,   222, 

&c. —  232,  and  confidering  every   fuch   life-annuitant  as  being  of  the  age 

tp  which  he  had  attained  on  his  laft  preceeding  birth-day. 

This  ofad-  CCCLI.     The  difadvantage  to  the  publick,. mentioned ..  in  the  fore-- 

vantage wou     going  article   as  refiilting  from   the   practice  of  granting;   life-annuities  to- 

t>e  iu'i  greater  &      ^         „  ta  n  *T-  —  •  t?  ■  ■       ■  o  v 

in  the  cafe  of  perfons  of  different  ages   at  the  fame   price,  would,  it  is  evident,  be  con- 

lj*e-annuities     fiderably  greater  in  the  cafe  of  life-annuities  accompanied  with  the   benefit 

with  the  bene-  of  furvivorfhip,  than   in  the  cafe  of  fimple   life-annuities  :    becaufe  in  the 

to  .  rvuor-  caj-e  Q£  furvivorfhip   thole  life-annuitants  whofe  ages  would  have  but  little 

exceeded  the  youngeft  age  of  the  clafs,  and  who  would  confequently  have 

paid  too  little  for  their  annuities,    would,    by   means  of  this  benefit  of. 

furvivorfhip,    if  they   happened   to   live  a  good    number  of   years,    enjoy 

much  larger  annuities  than  in  the  other   cafe  of  fimple  life-annuities-,    and 

confequently   the  lofs   of  the  publick  would  be   proportionably  greater  in 

the  former  cafe  than    in   the  latter.     It  woukl  therefore  be  very  highly 

expedient, 


til  at  diliitiv^n- 
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expedient,  if  the  Government  were  to  rcfolve  to  eftablilh  any  life-annuities  Ofttiems 
with  the  benefit  of  furvivorfhip,  to  take  care  that  there  fliould  be  as  many  J^™1^1].,. „ 
diilincTt  claiTes  of  life-annuitants,  intitled  to  the  faid  benefit  of  furvivorfhip  „ .;^"{-,t  be 
with  refpecT:  to  each  other,  as  there  were  different  ages,  differing  from  eftablilhed,  <b 
each  other  by  a  year,  amongft  the  faid  life-annuitants,  io  that  thofe  perfons  s 
only  who  were  of  the  fame  age,  or  within  a  year  of  the  fame  age,  mould 
belong  to  the  fame  clafs,  and  pay  the  fame  price  for  their  annuities. 
This  might  be  done,  as  I  imagine,  without  occasioning  much  difficulty  or 
confuiion,  by  dividing  the  whole  annual  fum  which  it  was  propofed  to 
apply  to  the  converlion  of  fome  of  the  perpetual  annuities  into  life-annuities 
wuh  the  benefit  of  furvivorfhip,  into  as  many  parts  as  there  were  different 
years  in  the  ages  of  the  life-annuitants  for  whole  lives  the  faid  annuities 
were  intended  to  be  granted.  Thus,  for  example,  if  it  were  the  intention 
of  Government  that  perfons  of  any  age  from  the  age  of  io  years  to  the 
age  of  59  years,  inclulively,  mould  be  admitted  to  become  purchafers  ot 
thefe  life-annuities  with  benefit  of  furvivorfhip,  and  the  whole  annual  fum 
intended  to  be  employed  in  converting  fome  of  the  perpetual  annuities 
into  thele  life-annuities  with  benefit  of  furvivorfhip,  was  / 100,000  per 
annum;  it  would  be  expedient  to  divide  the  faid  fum  of  £100,000  prr 
annum  into  fifty  equal  parts  of  £2000  per  annum  each,  and  to  apply  one 
of  thele  parts,  or  the  annual  fum  of  £2000,  to  the  converfion  of  fome  of 
the  perpetual  annuities  into  thefe  life-annuities  with  benefit  of  furvivorfhip, 
for  the  lives  of  perfons  of  the  age  of  10  years;  and  to  apply  another  fum 
of  £2000  per  annum  to  the  converfion  of  fome  of  the  perpetual  annuities 
into  thefe  life-annuities,  with  benefit  of  furvivorfhip,  for  the  lives  of  per- 
fons of  the  age  of  1 1  years  •,  and  to  employ  the  like  annual  fums  of 
£2000  each,  in  converting  fome  of  the  perpetual  annuities  into  thefe  life- 
annuities,  with  the  benefit  of  furvivorfhip,  for  the  lives  of  perfons  of  the 
leveral  ages  of  12  years,  13  years,  14  years,  15  years,  and  every  follow- 
ing number  of  vears  to  59  years  inclulively.  And  the  only  difficulty  that 
would  attend  this  divilion  of  the  faid  life-annuitants  into  the  faid  fifty 
clafTes  according  to  their  ages,  would  be  to  determine  what  would  be  the 
proper  prices  of  the  life-annuities  that  fhould  be  granted  to  each  clafs  of 
life-annuitants,  or  what  would  be  the  quantity  of  the  perpetual  annuities, 
now  due  to  the  publick  creditors,  which  the  additional  fum  of  £2000 
per  annum  would  enable  the  Government  to  convert  into  life-annuities  of 
the  kind  intended,  accompanied  with  the  benefit  of  furvivorfhip,  for  the 
lives  of  perfons  of  each  of  the  faid  fifty  ages :  which  might  be  done  by 
making  a  computation  for  each  of  the  laid  ages  limilar  to  the  computa- 
tions entered  into  above  in  the  examples  of  the  filth  and  feventh  methods 
above-mentioned.  And  thefe  computations  the  Government  might  eafily 
procure  to  be  made  for  the  purpofe  by  perfons  that  were  but  moderately 
converfant  with  this  doctrine  of  Life-annuities,  if  they  fhould  be  of  opinion 
that  thefe  methods  of  diminishing  the  national  debt  by  eftablifhing  life- 
annuities  with  ben. fit  of  furvivorfhip,  were  worth  adopting. 

Ccc  2  CCCLII.  It 
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Of  the  fre-  CCCLTI.     It  has  been  obferved   above,  in  Art.  ccliv,  that  our    mi- 

qaent  »liena-  nifters  of  ftatc  and  our  parliaments  have,  ever  fince   the   year    173?,    (and 

Sinking  Fund,  we    m!g'1t;   have   faid,  ever   fince  the   year    1727-,)    gone   into  a  molt  per- 

that  have  been  nicious  practice,  of  diverting  the  Sinking  Fund  (which  had  been  appropriated 

made  forma-  in  the  year  1717  to  the  gradual  diicharge  of  the  national  debt,)   from   the 

ay  years  part.  original  purpofes  of  its  deftmation,  and  applying  it  to  the  current  lervices 

of  the  year.     The   confluence  of  this  practice    has   been  the  increafe  of 

the  national  debt  to  a  much  greater  quantity  than  it  would  othervvife  have 

arrived  at,  notwichltanding  the  three  wars  of  1739,    l755->  ar>d  l77 '■>    in 

which  we  have  been  unfortunately,    and,  perhaps,  unnecelTarily,  engaged. 

A  miftaken     Yet  it  has  been  often  alledged  in  juftification  of  this  practice,    "  That  it  is 

opinion  that    "  a  matter  of  indifference  to  the  nation,  and   to  the  increafe  or  diminution 

,      ometimes  "  of  its  dtbts,  whether,  when  any  given  fern  of  monev  is  wanted  for  any 

been  advanced   ,  .      ,        /     ..  ,       ,-  •  1    ,-  1        1  j  •        '    n.  j 

in  juftification       particular  lervice,  the  laid  lum  be  borrowed  at  lntereit,  and  a  new  tax 

of  the  faid      "  be  laid  for  the  payment  of  the  laid  intereft,    or  whether  the  faid  fum 
alienations.      "  be  taken  at  once  out  of  the  finking   fund   and   no  new  tax  be  laid  to 
"  fupply  its  place."     "  Thus,  for  example,  fay   thefe  gentlemen,    fuppoie 
"  it   mould   be   neceffary   at  any   time  to   apply  the  lum  of  a  million  of 
"  pounds,    fterling,  to  lb  me   particular   purpoie   not   included  in  the  con- 
"  ftant  and  ordinary  expences  of  the  ftate,  as,  for  inftance,  to  the  building 
"  fome  new  fhips  of  war  for  the  Royal  Navy,  or  purchafing  naval  ltores ; 
"  and  fuppofe  that  the  finking  fund  produces  an  overplus  of  fomething 
"  more   than   a    million    of  pounds,    one    year   with  another,    above    the 
"  neceffary  expences  of  the  ordinary  government  in  time  of  peace  ;    why 
"  fhould  we  not  take   the   faid   million,     (which   is  wanted    for    the   (aid 
"  purpofe,)   out  of  the  finking  fund,  and  thereby  only   Impend,  or  rather 
"  leflen,  for  one   year  the  operation   of  the  faid  fund  in  diminifhing  the 
national  debt,  inltead  of  borrowing  the  faid  fum  of  a  million  at  intereft 
of  new  creditors,    and    leaving   the   whole  of   the   finking   fund    to  be 
applied  to  the  purpoies  of  its  deftination  ?    By  the  former  method  of 
'  proceeding  the  national  debt  will  not,   it  is  true,  have   been  diminifhed 
"  in  the  courfe  of  the  year  by  the  fum  of  £1,000,000,  as  it  would  other- 
wife   have  been ;    but  then,  on  the  other  hand,  it  will   not   have    been 
increafed   by  a   new   loan   of  £1,000,000,    as   it  will   be    in    the  latter 
cafe :     and    therefore,    upon  the  whole,   the  quantity   of  the  faid  debt 
at    the   end    of    the   year   will  be   the  lame    in  both    cafes."     This,  I. 
believe,    is    the     manner    in    which     the    faid    remark    is    ufually    ftated. 
But  it  is,  as  Dr.  Price  has  obferved,  a  very  great  and  dangerous  fophifm. 
Remarks  on     l"or  'c   >s   tantamount   to   faying,    that  it  comes  to  the   fame   thing,  with 
the  laid  mif   relpeCt  to  the  diminution  of  the  national  debt,  whether  the  Government 
taken  opinion,  does,  or  does  nor,    raife   new   taxes   towards    defraying  the  extraordinary 
expences  of  the   ftate;   which,  it  is  evident,  cannot  be  true.     If,  indeed, 
the  aforefaid  million  were  to  be  borrowed  at  intereft,   and  no  new  tax  were 
co  be  laid  to  pay   the  faid  intereft,  but  the  faid  intereft  were  to  be  taken 

every 
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every  year  out  of  the  finking  fund,  the  above-mentioned  re.ifoning  would 
be  jiirt,  and  furh  a  proceeding  would  hive  exactly  the  lame  effect  in 
retarding  the  dilcharge  of  the  national  debt  as  if  the  Government  had 
taken  the  whole  million  itfelf  out  of  the  finking  fund  at  once.  For  a 
million  of  pounds,  fterling,  paid  at  once,  is  equal  in  value  to  the  intereft 
of  a  million  of  pounds,  iteiling,  to  be  paid  every  year  for  ever.  But, 
when  a  new  tax  is  provided  to  pay  the  intereft  of  the  new  loan,  the  laid 
two  methods  of  procuring  the  laid  million,  or  other  fum  that  is  wanted, 
c:  n  be  no  longer  equivalent  to  each  other,  but  the  former  method,  to  wit, 
"  that  of  borrowing  the  money,  and  at  tne  fame  time  laying  a  new  tax  to 
pay  the  intereft  of  it,"  muft  tend  lefs  than  the  other  method,  to  wit, 
"  that  of  taking  the  whole  fum  at  once  out  of  the  finking  fund,"  to 
retard  the  dilcharge  of  the  national  debt,  and  therefore  will  be  preferable 
t )  it  with  refpeft  to  that  important  operation.  This  is  fo  evident  that, 
I  Gonfefs,  I  am  lurprized  it  can  ever  have  been  doubted  of.  But,  fince  it 
has  been  doubted  of,  and  fince  it  is  a  truth  of  very  confiderable  import- 
ance, 1  will  endeavour  to  illuftrate  it  by  an  example:  which  may  be 
done  as  follows. 

A n  example^  to  iilufirate  the  falfiood  of  the  opinion  Jlated  and  confuted 

in  the  precetding  article. 

CCCLIII.     Let   it   be  fuppofed    (as   in  the   feveral  examples   above- 
mentioned,)    that   the   intereft  of  money  is  4  per  cent,   and  that  the  4  per 
cent,    annuities,  now    due   to   the    pubdek   creditors,    fell   at   the  publick 
market   at   tneir  far,  or  nominal  value.      And  let   it  further  be  fuppofed 
that  the  Parliament  had  fet  apart  the  fum  of  a  million  of  pounds,  fterling, 
a  year  out  of  the  finking  fund,  for   the   diminution   of  the  national   debt, 
and   that  the  faid  £1,000,000  per  annum  were   to  be  faithfully  applied  to 
that  purpofe  during  a  period  of  20  years,  in  the  firft  of  the  feven  methods 
above-defcribed,  that  is,   in  paying  off  fome  of  the  4  per  cent,  annuities, 
now  due   to   the   publick   creditors,    at  their  far,  or   nominal  value;     by 
which  means  it  is  evident  that  a  very  confiderable  portion  of  the  national 
debt  will  be  extinguifhed  at  the  end  of  the  faid   20  years.     And  let  it   be 
fuppofed   that  during  every  one  of  the  faid  20  years  the  Parliament   lhall 
find   it   neceflary  to   employ  the   fame  fum   of  £1,000,000  in  fome  other 
important  fervices,    and  that,  being  unwilling  to  lufpend,  or  impede,  the 
operation  of  the  finking  fund,  they  flull  forbear  taking  this  million  out  of 
it,  and  lhall,  inftead-tuereof,  borrow  a  million  every  year  of  new  creditors 
at  4  per  cent,  and  at  the  fame  time  impole  every  year  a  new  perpetual  tax 
of  £40,000  per  annum   to   pay  the   intereft   of   the   million   fo   Dorrowed. 
And  then  let  us  inquire  what  will  be  the  effect  of  this  method  of  proceed- 
ing  at  the  end   of  the   faid   20  years,  with  refpeft  to  the  increafe  or  dimi- 
nution of  the   national  debt.      This  may   be  dune   in   the    manner  fol- 
lowing. 

CCCLIV.  The 
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CCCLIV.     The  quantity  of  the  capital  of  the  4  per  cent,  annuities 
which  will  be  extinguifhed  at  the  end  of  the  faid  20  years  by  employing 
the  faid  £  1 ,000,000  every  year  for  that  purpofe  in  the  firft  of  the  feven 
methods  above-dtfcribed,    will  be   equal  to   the  Aim  to  which   an  annual  „ 
revenue  of  ,£1,000,000  will  amount  at  the  end  of  20  years,  if  every  pay- 
ment of  the  faid  revenue,  together  with  the   intereft  arifing  from   the   faid 
payment,  fhould,  immediately  after  it  is  received,   be  lent  out  at  intereft 
at    the  rate  of   4  per   cent.       Now  it  appears    from   Mr.  Smart's  third 
table  of  compound  intereft,  page  68,   that  this  fum  is  =  £1,000,000  x 
29.778,078,58,  or  £29,778,078.58.    Therefore  the  fum  of  £29,778,078.58 
of  the  capital  of  the  4  per  cent,  annuities,  now  due  to  the  publick  credi- 
tors, would  be  extinguifhed  by  means  of  the  faid  £1,000,000  per  annum 
in  the  couife  of  the  faid   20  years;    or  the  national  debt  would  be  dimi- 
nifhed,  by   means  of  the  faid  £1,000,000  per  annum,  at  the  end  of  the 
faid  20  years,  by  the  fum  of  £29,778,073.58.     But  on  the    other    hand 
it  v/ill  be   increafed  in   the  courfe  of  the  faid  20  years  by  means  of  the 
aforefaid  loans  of  a   million  each,  (which  we  have  fuppofed  to  be  made 
every  year  with  new  funds  to  pay  the  intereft  of  them,)    by  only  the  fum 
of  £20,000,000.      Therefore    it   will   have    been    more    diminiihed    than 
increafed,  and  confequently   will,  upon  the  whole,  have  been  diminifhed, 
in  the  courfe  of  the  faid  20  years,  by  the  excefs  of  £29,778,078.58  above 
£20,000,000,  that  is,  by   the  fum  of  £9,778,078.58  ;    which  is  not  very 
much  lefs  than  ten  millions.     Such  will  be  the  good  effect,  with  refpef b  to 
the  diminution  of  the  national  debt,  of  the  faid  firft  method  of  proceed- 
ing,   "  by  borrowing   the   money   that  is  wanted  every  year,  and  laying 
new  taxes  to  pay  the  intereft  of  it." 


CCCLV.  But,  if  the  other  way  of  proceeding  be  adopted,  or  the 
million  of  pounds,  that  is  wanted  every  year  for  the  fuppofed  fervices, 
-be  taken  out  of  the  finking  fund,  it  is  evident,  the  operation  of  the  faid 
million,  in  diminifhing  the  national  debt,  will  be  thereby  totally  fuipended, 
and  the  faid  debt  will  be  exactly  the  fame  at  the  end  of  the  laid  20  years 
as  at  the  beginning  of  them. 


CCCLVI.  Therefore  the  difference  between  the  quantity  of  the 
national  debt  at  the  end  of  20  years,  if  the  former  method  be  taken, 
and  the  quantity  of  it  at  the  fame  time,  if  the  latter  method  be  adopted, 
is  no  lefs. a  fum  than  £9,77.5,078.58,  or.  not  much  lefs  than  ten  millions 
of  pobnds.     QJE  1. 


CCCLVII.     If 
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CCCLVII.  If  we  had  taken  a  longer  period  than  20  years,  the  Other  exam- 
difference  of  the  two  quantities  of'  die  national  debt  at  the  end  of  it,  P,e*  for  the 
arifing  from  thele  different  methods  of  raifing  the  laid  annual  fum  of  a 
million  of  pounds,  fterling,  would  have  much  greater  than  £9,778,078.58. 
In  a  period  of  30  years  it  would  have  been  (£56,084,937.76  —  £30,000,000, 
or)  ^^6,oS4, 937. j6 ;  in  a  period  of  40  years  it  would  have  been 
U95>025>5'5'72  —  £4°>°oo,ooo,  or)  £55*025,515.72  ;  in  a  period  of 
50  years  it  would  have  been  (£152,667,083.68  —  £50,000,000,  or) 
£102,667,083.68;  and  in  a  period  of  60  years  it  would  have  been 
(£237,990,685.24  —  £60,000,000,  or)  £177,990,685.24;  as  will  appear 
from  Kir.  Smart's  third  table  of  compound  intereft,  pages  68,  70, 
and  72. 

CCCLVIII.     The  difference  between  thefe  two  methods  of  raifing  the  The-fal(hocd 
money    that    may    from    time    to    time    become    neceffary    to    defray    the  °f  tne   faid 
SXtra-ordinary  expences  of  the  ftate,   is  a  matter  of  lucli  importance  that  nVlla^en  °P'" 

l      ji      1  1     •    m     *  ,»      j     •      r  1  '■*"",  ,.    nion  ieem=  to 

it  can  hardly  be  too  much  indited  on.     And   it  leems  to  have  been   well  have  been  well 

underftood,  and  properly   attended   to,    by    our   minifters  of  ftate   in   the  cncerilood  in 

reign  of  kino;  George  the  1  ft,  when   the  finking  fund  was  fir  ft  eltabiifhed.  the  i"e'gn  of 

For  at  that  time   it  was  cuftomary  for  the  Parliament  to  borrow  money  to  "'"g^eo"!6 

kipply  the  pccafional  exigencies   of  the  ftate,    and  lay  new  taxes  to  pay  the 

intereft  of  the  money  lb  borrowed,  inftead  of  taking  the  laid  money  out  or" 

the   finking   fund  and   thereby   interrupting   the   operation    of  that   ufeful 

cftabiilhment.     Of  this  falutary  practice  Dr.  Price  in  his   excellent    Appeal  The  Sinking 

to  the  Publick  on  the  Subject  of  the  National  Debt,    2d  edition,    publiihed  Fund  was 

in  the  year    1772,     page   29,    note  b,     has   given    us   feveral   examples,    jled^t^  thP" 

He  there  informs  us,    that  difcharge  of 

£  the  national 

In  17 18  was  borrowed  towards  the  fupplies     —    —     —     5°5->995  ;  debttotheend 

In  1719  —  ■ —  —  - —  —  —  312,737;  "fthatreign. 

In  1720  —  —  —  —  —  500,000; 

In  1 72 1  —  —  —  —  —  —        1,000,000; 

In  1725  —  —  —  —  —  —       500,000  i 

In  1726  —  ■ —  —  —  1 —  . —  370,000  ; 

And  In  1727  —  —  —  —  —      1,750,000, 

In  all  thefe  inftances  (if  I  underftand  the  doctor  rightly,)  the  Parlia- 
ment not  only  borrowed  thefe  feveral  fum6,  rather  than  take  them  out  of 
the  linking  fund,  (as  they  might  have  done,)  but  laid  new  taxes  to  pay  the 
intereft  of  them.  And  in  the  year  1726,  (the  nation  being  then  under  the 
apprehenfion  of  a  war,)  the  land-tax  was  railed  from  two  (hillings  in  the 
pound  to  four  ihillings  in  the  pound,  rather  than  take  any  money  from  the 
linking  fund.     And  in  the  following  year,  1727,  (in  whicli  the  nation  ftili 

continued 
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continued  under  the  apprehenfion  of  a  war,)  king  George  the  iff  in  his 
fpeech  at  the  opening  of  the  parliament,  (on  the  17th  of  January,  1724,) 
after  congratulating  the  gentlemen  of  the  Houfe  of  Commons  on  the  great 
addition  that  would  be  made  that  year  to  the  Sinking  Fund,  warns  them 
againft  being  led  by  the  NECESSITIES  OF  THE  NATION  to  a 
diverfion  of  it.  "  Let  all  that  wifh  well  {art  the  words  of  the  fpeech,) 
"  to  the  peace  and  quiet  of  my  government,  have  the  fatisfacYion  to  fee 
"  that  our  PRESENT  NECESSITIES  fhall  make  no  interruption  in  the 
"  progrefs  of  that  defireable  work  of  gradually  difcharging  the  national 
"  debt.  I  hope  therefore  you  will  make  a  provifion  for  the  immediate 
"  application  of  the  produce  of  the  Sinking  Fund  to  the  uies  for  which 
"  it  was  fo  wifely  contrived,  and  to  which  it  Hands  now  appropriated." 
To  which  the  Houfe  of  Commons  in  their  addrefs  to  the  king  in  aniwer 
to  his  laid  fpeech,  (which  was  carried,  upon  a  debate  and  divifion,  by 
251  voices  againlt  81,  and  was  prefented  to  the  king  on  the  19th  of 
January,  172-%)  reply  in  the  words  following,  to  wit,  "  And  that  all  who 
"  wifh  well  to  the  peace  and  quiet  of  your  Majefty's  government,  may 
"  have  the  fatisfacYion  to  fee,  that  our  PRESENT  NECESSITIES  fhall 
"  make  no  interruption  in  the  progrefs  of  that  defireable  work  of  gra- 
"  dually  difcharging  the  national  debt,  we  will  confider  of  the  mofl  proper 
"  methods  for  immediately  applying  the  produce  of  the  Sinking  Fund 
*'  to  the  ufes  for  which  it  was  fo  wifely  contrived,  and  to  which  it  ftands 
"  now  appropriated."  By  this  fpeech  of  the  King  and  addrefs  of  the 
Houfe  of  Commons  it  feems  clear  that  the  advantages  attending  a  faithful 
application  of  the  Sinking  Fund  to  the  purpofes  of  its  dertination,  were  at 
that  time  well  underftood  and  generally  allowed. 


A  change  of        CCCLIX.     But  foon  after  the  death  of  king  George  the  ift  a  different 

cendutfinthe  opinion  feems   to  have  prevailed  with   many   people,  and,  molt  unhappily 

minirters  of      iQ:  tne  ^Jncrciom    a  different  practice  began   to  be  adopted  by  the  Gcivern- 
itate    and   the  _  P .      .  ?   .  ■  r  .         .  °„  .  r     .        -         ,         .        , 

Parliament,      ment.     Dr.  Price  informs  us,   in   the  paliage  above-mentioned,  that  in  the 

uith  reipeft    years  1728  and   1729  the  Sinking  Fund  was  charged  with   the   intefeft  of 

to  theSir.king  tne  money  borrowed  in  thofe  years  ;    which  was  juft  as  pernicious  a  rnea- 

fund,  took      faK^  wjtjj  rcfpe^  t0  tne  interruption  of  the  great  object  of  diminifhiilg  the 

year  1728.       national  debt,  as  if  the  Parliament  had  taken   the   whole  fu.ms   themfclves 

at  once  from  the  Sinking  Fund,  inftead  of  borrowing  them  :    as   we  have 

already  obfeived  above  in  Art.  c-cclii,  page  380,  line  4  from  the  bottom, 

&c.     It  was  however,  a  lefs  open    and    manifeft   violation  of  the  Sinking 

Fund  than  the  other  meafure  of  taking  the  grofs  fums  themfclves  out   of 

it-,  and  therefore   probably  it  gave  lefs  offence  to  that  part    of  the  niton 

which   had   muff,   approved   of  the  inititution   of    the  Sinking   Fund,   and 

it  contributed    lefs   to  expofc  Sir  Robert   Walpole     (who  was    chancellor 

of 
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of  the  Exchequer  at  the  inftitution  of  the  Sinking  Fund  in  the 
month  of  March,  i744>*  a"d  was  the  principal  advifer  and  promoter 
of  that  ufeful  meafure,  and  who  was  likewiie  in  the  fame  great  office  at 
the  time  of  the  aforefaid  mifapplications  of  the  faid  fund  in  the  years  1728 
and  1729,)  to  the  charge  of  inconftftcncy  and  of  becoming  the  deftroyer  of  But  yetan  ap- 
his own  favourite  and  juftly-applaudcd  meafure.     And  accordingly   we  find  pearanceofao 

that,  while  this  appearance  of  delicacy  with    refpeft  to  the  violation  of  the  "™llling!ie'* 
_.    ,  .        ,,        ,         »»T         ,       ,       .,.  j  n     i-  ,       1       ,-     .  r  ■  1     to  break  into 

Sinking  luind  continued,  the  King  and  Parliament,  both,  fpoke  of  it  with  it  was  kept  up 

refpect,  and  pretended   to  be  unwilling  to  break  into  it.     For  in  the  year  by  the  king 

1729,  when   (the  nation  being  ftill  threatened   with  a  war,)   extra- ordinary  and  ParKa- 

fupplies  were  wanted,  and  the  Sinking  Fund  would  have  afforded  all  that  "1cntfora^OBt 

"  rr  1  •       V«  l     r  J     -     1  L-     J-  l  1         n     i-  fire  years  ion- 

was  neceffary,  king  George  the  lecond,  in  his  i^eech  to  the  Parliament  ger. 
at  the  opening  of  the  feffion,  on  the  21ft  of  January,  172-I-,  expreffed 
himfelf  to  the  members  of  the  Houle  of  Commons  in  thefe  words; 
*•  And,  as  the  produce  of  the  Sinking  Fund  has  exceeded  our  expe<fta- 
*'  tions,  I  muft  recommend  it  to  your  care  to  make  a  farther  application 
"  of  it  to  its  proper  ufes."  To  which  the  Commons,  in  their  addrels  to 
the  King  upon  this  fpeech,  make  the  following  anfwef,  to  wit,  "  That 
"  they  will  not  fail  to  make  the  proper  difpofition  of  the  growing  produce 
"  of  the  Sinking  Fund."  And  accordingly  a  million  of  the  South-Sea 
annuities  was  ordered  to  be  paid  off  that  year  out  of  the  Sinking  Fund ; 
but  at  the  fame  time  the  intereft  of  the  new  money  that  was  borrowed  this 
year,  was  charged  upon  the  faid  fund,  and  became  a  perpetual  incum- 
brance on  it.  And  the  fame  thing  had  been  done  in  the  preceeding  year, 
1728,  with  refped:  to  the  intereft  of  the  money  borrowed  in  that  year. 


*  The  Sinking  Fund  was  eftablifhed  by  Stat.  3  George  I,  Cap.  vii,  Sect.  ^7t  The  words  at 
which  is  in  thele  words.  "  And  be  it  enaited  and  declared  by  the  authority  afore-  the  claufe  in 
**  faid,  That  all  the  monies  to  aiife  from  time  to  time,  as  well  of,  or  for,  the  faid  c^e  ftatute  or 
"  excefs,  or  furplus,  by  virtue  of  the  faid  a£l  made  for  redeeming  the  Funds  of  the  l'le  3^  °f 
"  Governour  and  Company  of  the  Bank,  of  England  ;  and  of,  or  for,  the  faid  excefs,  5?',  '  ,  ■ 
"  or  furplus,  by  virtue  of  the  faid  act  made  tor  redeeming  the  Funds  of  the  faid  w.  !\  ^e  . 
"  Governour  and  Company  of  Merchants  of  Great-Britain    trading  to   the  Scutli-  .?  ,  ■  ... 

x'  Seas,  and  other  parts  of  America,  and  for  encouraging  the  Fifhery;  as  alfo  of  and  eJ 
"  for  the  faid  excefs,  or  furplus,  of  the  faid  duties  and  revenues  by  this  a£t  appro- 
"  priated,  as  aforefaid  ;  and  the  faid  overplus  monies  of  the  faid  general  yearly  Fund 
"  bv  this  act  eitablilhed,  or  intended  to  be  eltablifhed,  as  aforefaid  j  /ball  be  appro- 
"  pruned,  referved,  and  employed,  to  and  for  the  dijebarging  the  principal  and  intereft  of 
"  fuch  national  debts  and  incumbrances  as  were  incurred  before  the  five  and  twentieth  day 
"  of  December,  one  thouf ind,  feven  hundred,  and  jixteen,  and  are  declared  to  be  national 
"  debts,  and  are  provided  for  by  act  of  Parliament,  in  fuch  manner  and  form  as  fhall 
"  be  directed  or  appointed  by  any  fature  act:  or  acts  of  Parliament  to  be  difcharged 
"  therewith  or  out  of  the  fame,  and  to,  or  for,  none  other  itfe  or  purpofe  wbatfeever." 

Ddd  CCCLX.    But 
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In  the  year  CCCLX.     But  in   a  few  years  time  this  appearance  of  delicacy  with 

1733  the  Par-  refpeft  to  t^e  mifapplication  of  the  Sinking  Fund  was  laid  afikle,  and  the 
hament  took  .r  c  rr  , .    ,  s>.  _  * 

agrofsfumof  mimiters  of  ft  ate  and  parliament  openly  took  out  or  it  whatever  grols  iums 
half  a  million  of  money  thqy  thought  neceffary  for  the  publick  exigencies.  The  manner 
otpoundsrter-  jn  which  this   unfortunate   change  of  conduct  happened,  is  related  by  Dr. 

li.g.outofthe  prjce  jn  fos  tra(c|.  above-mentioned,  intjtled  An  Appeal  to  the  Publick  on  the 
sinking  I- und,         .....  T  ,  .         ,     r  T         rr    -        ,  , 

in  order  to      Suljea  of  the  National  Debt,  in   thele  words.      "  In  the  year    1732  the 

keeptheland-  "  land-tax  had  been  reduced  to  one  milling  in  the  pound  j    and,  in  order 

tax  at  only  one  u  to  fUppiy   fa   deficiency  arifing   from  hence,   half  a   million  had  been 

fliiliing  m  tie  ti  p,-ocurcj  for  t|ie  current  fervice  by  the  revival  of  the  falt-duties,  which, 

"   but  two  years  before,  had  been  repealed,  becaufe  reckoned  too  burthen- 

"  fome  to  the  poor. —In   the   year    1733,  m  ot"der  to  keep  the  land-tax  as 

"  low   as   it  ha<l  been  the   year  before,  it   was  neceffary  either  to  borrow 

**  another  half-million,  or  to  take   it  from  the  Sinking  Fund.     The  latter 

Dr.Price'sac.  "  method  was  chofen  ;  and  propofed  by  Sir  Robert  Walpole  to  the  Houfc 

count  of  the  "  of  Commons. — Long  and  warm  debates  enfucd. — A  propoial  to  alienate, 

debates  upon  "  ;n  a  time  of  profound  peace,  a  fund  which   the   law   had   made  facred, 

this, occalion.    fl  amj  ^  aijenatjor)  0f  wnich  no  poffible  exigence  of  pubhek  affairs  could 

"  juftify,  only  for  the  fake  of  keeping   the   land-tax  for  one   year  at  one 

"  milling  in   the  pound,  jultly   kindled    the    indignation    of  the  patriotick 

"  party.     They   urged,  in   oppofition  to   it,  the   prohibition,  of   the   law, 

"  the  faith  of  Parliament,  and   the   fecurity  of  the    kingdom.     The  pro- 

"  pofer  of  the  alienation   was  reminded  of  his  inconfiftency  and  treachery 

"  in   endeavouring  to  beat  down  that  very  monument  of  glory  which  he 

"  had  boalted  of  having  erected  for  himfelf  •,  and  Sir  John  Barnard  warned 

"  him  that   he  was  drawing  upon  himfelf  the  curfes  of  pofterity — But  all 

"  arguments   were  vain. —  The    miniftry   pleaded  that  the  landed  intereft 

"  wanted  cafe  ;    that  there  was  no  occafion  for  being  in  a  hurry  to  pay  the 

"  national  debt ;   and;  that  the  circumftances  of  the  kingdom   had  altered 

**  !o  much  fince  the  eftablifhment  of  the  Sinking  Fund,  that  the  competition 

*-  then  among  the  publick  creditors  wasx  not  who  fhould  be  firft,  but  who 

"  ihould   be  lojl,  paid.     Thus  argued,  among  others,  Sir  Walpole.     His 

"  reafons  prevailed  ;    and  the  Houie  of  Commons,   not  ufed  to  refufe  him 

4<  any  thing,  conicnted. 

'Ar..'  the  fame         "  The  practice  of  alienating  the  Sinking  Fund  having  been  thus  begun,. 

pernicious        <*  it  went  on  of,  courfe.     In  the  next  year,  or  1734,  £  ,20^,000  was  taken 

continuedewr  "  *'orn  't#     *n  '735  ':  was  even  anticipated  and  mortgaged. 

fince. 

"  Thus  then   expired,  after  an  exigence  of  about  eleven  years,    the 
"■  Sinking  Fund, —  that  facred  bleffing —  once  the  nation's  only  hope;  pre- 

5*  maturely   and   cruelly   deftroyed   by    its  own  parent. Could  it  have 

**  efcaped   the  hands  of  violence,  it  would  have  made  us  the  envy   and  the 
*'  terrour  of  the   world,  by   leaving  us  at  this  time    [in  the  year    1772} 

"  not 
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"  not  only  TAX-FREE,  but  in  poflefll  >n  of  a  treafure  greater,  perhaps 
"  than  was  ever  enjoyed  by  any  kingdom.  —  But  let  me  not  dwell  on  a 
"  recolrt&ion  fo  grievous  !*' 

CCCLXI.     Dr.  Price  informs  us  further  in   the  excellent  tract  above-  Dr  Price'sac- 
mentioned,  that  about  the  year   1726  an  opinion    had   been    propagated,  coun*  °'  an 
that,  notwithstanding  the  eftablifhment  of  the  Sinking  Fund,  the  publick  pj,^  0n  ,^™ 
debts  had  been  for  fome  years  increafing  rather  than  decreafing.     "  And  publick  debts 
"  this,  fays  he,  occafioned  the  publication  of  a  very  curious  and  important  of  *is  king- 
"  pamphlet  in  defence   of  the  Sinking  Fund   and   the    miniltry,  intitled,  «"&•**  was 
'*  An  EJfay  on  the  Publick  Debts  of  this  Kingdom.     I  have  now   by  me  the  theycari7s6. 
*'  fourth  edition  of  this  pamphlet ;    and   I  wifh  I  could  put  it  into  every 
"  hand  in  the  kingdom.     It  contains  an  excellent  account  of  the   import- 
*'  ance  of  difcharging  the  publick  debts,  and  of  the  provifions  made  for 
"  that  purpofe  by  the  inftitut'ton  of  the  Sinking  Fund.     It  proves  particu- 
"  larly,  in  opposition  to  the  opinion  I  have  mentioned,  that  the  publick 
*'  debts  had  decreased;    and  that,  of  the  52  millions  then  due,  50  millions 
"  would   in    28   years   be  extinguifhed    by   the  Sinking  Fund.     The  fame 
"  explanation  is  given  of  the  nature  of  this  fund  with  that  which  I  have 
"  given :    the  fame  reprefentation   is  made  of  its  powers  ;    and  the  fame 
*'  arguments  are  uied  to  demonftrate  the  evil  of  alienating  it,  in  order  to 
"  avoid  making  new  loans  charged  on   new   funds.  —  And  he  concludes 
"  with  this  general  inference  from  all  his  obfervations,     7'  That  the  pro- 
tu  vifion  which  had   been   made  of  the   Sinking  Fund,  was  an   expedient 
"'  from   which    the  full  and   effectual   payment   of  the   principal  of  the 
*"  national    debt,    in  a  few    years,      might,    with    great    aflurance,     bf 
«"  expected."' 

CCCLXII.     This  pamphlet,  Dr.  Price  further  informs  u%   was  an-  Of  the  goo<J 
fwered   in   a  pamphlet    intitled,  d  State  of  the  National  Debt;    and  this  r.cc;Ption   the 
produced  another  pamphlet  by  the  author  of  the  firft,    (or  the  Effdy  en  the  feemftobav-e 
Publick  Debts  J  winch  was  intitled,  A  Defence   of  an  EJfay  on  the  Publick  met  with  from 
Debts  of  this  Kingdom,   in  anfwer  to  a  pamphlet,  intitled,    A  State  of  the  the  publick. 
National  Debt.     And  in  this  laft  pamphlet,  intitled,  A  Defence  of  an  E-ffay, 
JgV.  there  are  theie  words.    "  The  fuccefs  of  my  EfJ'ay  on  the  Publkk  Debts, 
"  and  the  fatisfacYion  of  hearing  from  the  throne,  that  my  zeal  for  the  pre- 
"  fervation  of  the  Sinking  Fund  cannot  have  been  difagreeable  to  his  Ma- 
"  jefty,  gives  me  a  pleallire  that,  alone,  is  an  ample  reward  for  my  attempts 
"  to  ferve  my  country."     From  thefe  words  it  ieems  probable   that  this 
pamphlet  (of  which  I  have  now  in  my  hands  the  fecond  edition,  which  wars 
publifhed  in  the  year  1726 ;)    had  been  very  much  read  and  approved  of, 
and  had  tended  very  much  to  confirm  the  minifters  of  ftate  in  their  re'folu- 

D  d  d  2  tion 
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tion  to  continue,  for  that  year  at  leaft,  to  apply  the  Sinking  Fund  to  the 
purpofe  of"  its  deltination,  and  to  induce  them  to  advife  the  king  to  make 
tile  of  the  words  above  mentioned  in  his  fpeech  to  the  Parliament  on  the 
17th  of  January,  172%  to  wit,  "  Let  all  that  wifli  well  to  the  peace  and 
"  quiet  uf  my  government  have  the  fatisfadtion  to  fee,  that  our  prefent 
"  neccfikies  ihatl  make  no  interruption  in  the  progrefs  of  that  defireable 
"  work  of  gradually  dilchargirtg  the  national  debt.  I  hope,  therefore,  you 
"  will  make  a  provilion  for  the  immediate  application  of  the  produce  of 
"  the  Sinking  Fund  m  the  ufes  for  which  it  wds  lb  wifely  contrived,  and  to* 
"  which  it  Itands  now  appropriated  J" 


A  conjecture  CCCLXIIT.     The  aforefaid   excellent  pamphlet,   intitled,  An  Elfay  ok 

concerning,  the     .„,,.,„,  r     1      -rr-      1  1  in      1  1  r»       • 

author  ot  the  the  Pubhck  Debts  of  the  Kingdom,    was  publifhcd  without   a  name.     But  it 

fuidpamph-     feems  probable   that   it  was  written   by  Sir  Nathaniel  Gould,  an  eminent 
to-  merchant,  who  was   one  of  the  directors   of  the  Bank   in  ihe  year  1726, 

when   the   fecond   edition  (and,  perhaps,  alio  the  firfl  edition   of'  it,)    was 
pubiifhed.     And  the  other  pamphlet  above-mentioned,  which  was  written 
in   anfwer   to   it  and  was   intitled,  A  State  of  the  National  Debt,  feems  to 
have  been  written  by  the  famous  Mr.  William  Pulteney,  who  was  after- 
wards created  Earl  of  Bath.     This  may  be  conjectured  with  a  confiderable 
decree  of  probability  from  the  following  extract  from  Chandler's  Collection 
of  the  Proceedings  of  the  Houfe  of  Commons,  vol.  vii.    page  23.     "   On 
"  the   23d  of  February,    172^,  the  Commons  being  in  a  committee  of 
"  fupply,  Mr.  William  Pulteney  [who  was  then  in  oppofition  to  the   mi- 
"  niftry,]  obferved,    "'  That,  notwithstanding  the  great  merit  that  fome 
'*'  perfons  had  built  upon  the  eftabliihment  of  the  Sinking  Fund,  it  appeared 
*"  that  the  national  debt  had   been  increafed   fince  the  fetting  up  of  that 
"'  Pompous  Prcjeft."'      Upon   which  Sir  Nathaniel  Gould,     an    eminent 
"  merchant,  faid,    '"  That  he  apprehended  that  gentleman  had  his  notions 
'"  out  of  a  treatife,  intitled,  A  State  of  the  National  Debt,  &c.  fuppofed 
"'  to  be  written  by  that  very  gentleman  :    but  that,  if  he  [Sir  Nathaniel 
•'"  Gould]  underftood  any  thing,  it  was  Numbers;    and    he  durft.  pawn  his 
'"  credit  and  reputation   to  prove  that  author's  calculations  and  inferences 
"'  to  be  falfe  and  erroneous."'     To  this  Mr.  Pulteney  replied,    "'  That  he 
"'  took  them   to  be   right;   and  he  would  likewife  pawn  his  credit  and 
*"  reputation  to  make  good  his  afTeruon."'    Upon  this  Sir  Robert  Walpole 
"  took    up   the   cudgels,    and  faid,      '"   He    would    maintain    what   Sir 
*"  Nathaniel   Gould   had   advanced.'"     Several  warm  exprefllons  having 
"  palled  on  both  fides,    Mr.  Hun^erford  interpofed,  in   a  jocular  fpeech, 
"  that  put  the  Houfe  in  good  humour;  and  fo  the  difpute  ended." 

CCCLXIV.    As 
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CCCLXIV.  As  this  pamphlet,  imitled,  An  EJfay  on  the  Vublick 
Debts  of  the  Kingdom,  (which,  tor  the  reafon  jufl  now  given,  1  conjecture 
to  have  been  written  by  Sir  Nathaniel  Gould,)  is,  in  Dr.  Price's  opinion, 
of  iuJi  importance  as  to  dcierve  to  be  put  into  every  hand  in  the  kingdom  ; 
and,  as  it  tends  (trongly  to  illuitrate  and  enforce  the  utility  of  the  meafure 
1  have  ventured  to  recommend  above  in  Art.  ccxlix  and  ccliv,  (pages 
29,  and  29.S,  Z99,)  "  of  appropriating,  in  the  ftri&eft  manner  poffible, 
(pme  y,a  ,  at  leait,  of  the  Sinking  Fund  to  the  purpofes  of  its  original 
deitination,  01  the  gradual  d litharge  of  the  national  debt-,"  I  am  perfuaded 
my  readers  will  not  be  forry  to  have  an  opportunity  of  perufing  it ;  and 
I  r]urcfore  have  determined  to  reprint  it,  word  for  word,  as  a  part  of 
the  preluu  Trcatife.     Ic  is  as  follows. 


A  N 


A    N 

ESSAY 

ON     THE 

PUBLICK       DEBTS 

O    F 

THIS       KINGDOM. 

WHEREIN 

The  Importance  of  difcharging  them  is  considered;  the  Provifions 
for  thai  Purpofe  by  the  Sinking  Fund,  and  the  Progress  therein 
hitherto  made,  are  Rated  and  explained  >  the  Sufficiency  of  thofe 
Provifions  is  dt  monftrated  ;  fome  general  Miftakes  about  the  Nature 
and  Efficacy  of  this  Expedient  examined  and  removed  ;  and  the 
Progrels  or  the  Sinking  Fund  defcribed  and  computed  from 
Midfummer,  1727. 

To   which   is  fubjoined. 

An  Enquiry  into  the  General  Convenience  of  reducing  farther  the  Intereft 
of  our  Publick.  Debts  below  4  per  Cent,  per  Annum. 

In  a  Letter  to  a  Member  of  the  Houfe  of  Commons. 

Reprinted  from  the  Second  Edition,   which  was  publifhed  by  J.  Peele,  in  Pater - 
Nofter-Row,    in  the  Year  1726. 

N.  B.    This  Pamphlet  is  fuppofed  to  have  been  written  by  Sir  Nathaniel  Gould,   an 
eminent  Merchant  and  a  Director  of  the  Bank. 


T  H  E 

R       E       F      A       C       E; 
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HERE  may  perhaps  appear  fomething  too  affuming  in  the  attempts  of  an 
author,  to  inform  the  public1*,  or  to  diretl  their  fentiments  about  matters  of 
general  importance,  to  aamit  of  a  better  reception  or  entertainment  from  the 
town  than  what  performances  of  this  kind  have  of  late  years  generally  met 
with.     I  have  thought   therefore,  that  it  may  not  be  improper  to  mention  my 
reafon  for  the  publication  of  the  following  jheets,  as  an  apology  for  it  with  the 
reader ;    to  whom   I  can  with  great  truth  and  fincerity  reprefent,  that  I fbould 
never    have   thought   any  knowledge   which  I  had,   or  any  difcoveries  in  my 
power,  of  our  circumflances  with  regard  to  our  prefent  debts,  worth  the  publick 
notice,  if  I  had  not  frequently  met  with  fome  miftakes  on  this  fubjetl,  which 
appeared  to  me  very  generally  to  prevail,  and  firmly  to  be  infifted  on  and  believed 
much  to  the  dif advantage  of  our  publick  credit,  and  which  at  the  fame  time  I 
have  flattered  my f elf,  might  be  confuted  and  removed,  from  fuch  informations 
cnly  as  I  foould  be  able,  on  this  occafion,  to  collet!.     I  have  fo  often  heard  it 
affirmed,  that  our  publick  debts  have  increafed  upon  us  fince  the  provijlons  made 
for  the  difcharge  of  them,  that  it  has  fometimes  feemed  to  me  to  be  the  more 
common   opinion  even  of  thofe  perfons  who  are  moft  interejled  to  be  rightly  in- 
formed in  this  particular ;   and  have  almoft  as  often  heard  it  from  hence  in- 
ferred, that   thofe  provifions  are  therefore  infufficient  to  anfwer  the  expectations 
we  are  fuppofed  to  have  from  them.     And  from  the  bad  influence  that  the 
belief  of  this  affertion,  and  the  inference  from  it,  muft  have  on   our  publick 
credit,  efpecially  when  it  falls  in  with  any  general  apyehenjions  for  the  publick 
peace  or  welfare  on  any  other  account,  I  have  been  induced  to  think,  that  as 
this  fail  is  not  true,  nor  the  inference  from  it  rightly  made,  it  would  be  of 
general  convenience  that  they  were  publickly  contraditled,  and  proved  to  be  other- 
wife  -,  and  that  this  were  better  done  from  that  lefs  exatl  and  partial  information 
which  I  have  been  able  to  come  at  upon  this  fubjetl,  than  not  done  at  all,  or 
perpetually  put  off  in  expetlation  of  its  being  fome  time  done  by  fuch  perfons  who 
have  the   exatlejl  knowledge  of  our  circumflances  in  this  refpetl,   or  the  befi 
capacity  for  improving  it  for  this  purpofe. 

ILe  c  Ncr 
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Nor  Jhoiild  I  have  been  diverted  from  communicating  the  few  or  partial 
difcoveries  that  the  following  fheets  may  be  thought  to  contain,  by  being  told, 
that  fuch  mifreprefentations  of  our  circumjlances  ivere  made  with  defign  only, 
and  by  perfons  who  better  than  myfelf  knezu  the  fate  of  our  affairs  in  this 
refpetl  ■,  becaufe.  in  this  cafe  in  particular,  it  appears  to  be  the  publick  inter  eft, 
that  the  truth  Jhould  be  as  generally  known  as  may  be,  and  that  every  perfon 
who  is  or  may  be  an  adventurer  in  our  publick  funds,  fiould,  as  diftinttly  as 
can  be,  underftand  the  provfions  that  have  J>een  made  for  fupporting  the 
credit  of  them. 

What  1  have  farther  added  beyond  the  general  defign,  by  which  I  was  at 
f.rfl  engaged  to  write  upon  this  fubjecl,  the  reader  will  judge  of  on  the  perufal 
of  it.  I  am  not  infenfible  that  there  are  fever al  parts  of  this  performance  open 
to  exceptions  -,  but  I  have  more  hopes  of  the  reader's  indulgence  to  thefe  faults 
as  they  fiall  occur  to  him,  than  I  have  that  he  will  forgive  the  recital  of  them 
here,  or  my  detaining  him  by  endeavouring  in  this  place  to  explain  away  or 
obviate  any  exceptions  of  this  kind.  1  ftjall  therefore  mention  but  two  particu- 
lars, in  which  I  may  be  thought  more  than  once  to  have  offended.  One  is,  that 
I  have  not  every  where  ufed  the  utmoft  exatlnefs  in  fuppofmg,  fating,  or  de- 
fcribing  the  publick  debts,  or  the  variations  in  them.  To  this  fault,  as  often 
as  I  have  been  guilty  of  it  from  any  other  caufe  than  my  want  of  materials  for 
that  purpofe,  I  have  been  chiefly  induced  by  the  views  of  being  thereby  more 
intelligible ;  having  prefumed  that  it  would  be  better  to  omit  any  fuch  degrees 
of  exatlnefs  in  this  refpeil,  as  were  more  than  fufficient  to  anfwer  the  general 
defign  of  this  effay,  which  would  at  the  fame  time  render  it  more  tedious  and 
perplexing.  I  have  alfo,  for  much  the  fame  reafon,  been  induced  to  content 
myfelf  with  the  ufe  of  fome  words  in  what  has  feemed  to  me  to  have  been  their 
more  ordinary  acceptation,  when  applied  to  this  fubjecl ;  which  in  a  longer  or 
more  elaborate  enquiry,  I  jhould  have  thought  myfelf  obliged  to  define  and  explain 
.difiinclly  before  I  ventured  upon  the  ufe  of  them. 


A  N 


A    N 

ESSAY 

ON      THE 

P  U  B  L  I  C  K       DEBTS 

O    F 

THIS       KINGDOM, 

In  a  Letter  to  a  Member  of  the  Houfe  of  Commons. 


S  I  R, 

UPON  recolle&ing  the  converfation  that  was  the  occafion  of  your 
defining   my    thoughts   in  writing  on  the  fubjedl  of  our  Publick 
Debts ;    I  have  concluded,  that  I  Ihould  beft  anfwer  your  expecta- 
tions from  me  in  this  affair,  by  confining  my  thoughts, 

i.  To  the  confideration  of  what  advantage  to  the  publick  may  be 
reafonably  expected  from  the  difcharge  of  thofe  debts,  and  the  redemption 
ot    he  duties  provided  for  the  payment  of  their  intereft. 

2.  To  an  enquiry  into  the  reafons  we  have  at  prefent  to  expect  or  hope 
that  the!;  debts,  or  any  cot.fiderable  part  of  then),  will  within  any  realbn- 
able  compals  of  time  be  diicharged  and  paid  off.     And, 

Eee  2  3.  To 
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3.  To  fuch  reflections  as  have  occurred  to  me  upon  thofe  meafures 
that  may  for  the  future  be  entered  upon,  for  the  more  fpeedy  and  effectual 
difcharge  of  our  prefent  debts,  from  the  income  of  the  Sinking  Fund 
already  provided  for  that  purpofe;  or  for  ftill  farther  increafing  the  annual 
income  of  that  fund  by  Juch  reductions  as  may  yet  be  made  in  the  intereft 
or  annuities  payable  for  the  principal  fums  of  which  the  prefent  debt 
con  fills. 

■Oftheadvan-  As  to  the  fir  ft  of  thele,  or  the  advantage  arifing  to  the  publick  by  the 
tages  that  will  (iifcharge  of  the  prefent  debts ;  there  feems  to  be  but  little  room  to  en- 
puWiik  from  lafge,  after  the  confideration  of  that  great  annual  revenue  at  prefent  levied 
the  difcharge  and  applied  to  the  payment  of  our  debts,  which,  after  the  total  difcharge 
of  the  national  0f  them,  will,  without  any  lofs  or  injury  to  private  perfons,  be  redeemed 
debt6,  to,  and  become  the  property  of,  the  publick.     The  prefent  yearly  expence 

to  the  Government,  on  account  of  our  publick  debts,  computing  the 
annual  income  of  the  Sinking  Fund  and  the  yearly  intereft  of  thofe  debts 
together,  will  be  found  to  amount  to  little  lefs  than,  if  not  to  exceed,  the 
fum  of  £3,000,000.  A  revenue  exceeding  the  whole  farther  annual  ex- 
pence  of  our  civil  and  military  government  in  a  time  of  peace ;  and 
which,  together  with  the  ordinary  fupplies  which  our  Government  requires 
in  a  time  of  peace,  may  perhaps  be  a  fund  fufficient  to  anlwer  our  utmoft 
probable  expences  during  the  moft  expenfive  war. 

I  do  not  think  myfelf  at  liberty  to  fuppofe,  or  promife  it  as  one 
advantage  arifing  to  the  publick  from  the  difcharge  of  the  prefent  debts, 
that  the  feveral  duties  appropriated  to  the  payment  of  them  will,  as  foon 
as  they  are  redeemed,  be  immediately  removed  or  determined ;  for  reafons, 
w,hich  in  the  following  lheets  I  lhall  have  a  further  occafion  to  mention ; 
when  I  fhall  recommend  it  to  be  confidered,  whether  the  revenues  arifing 
from  thofe  duties,  or  the  greateft  part  of  them,  are  not  railed  with  more 
eafe,  greater  equality,  and  more  to  the  common  benefit  of  the  fubjefts 
of  Great-Britain,  than  fome  part  of  the  fupplies  that  are  annually  voted 
for  the  current  fervice  of  the  year  ;  and  confequently,  how  far  it  may  be 
reafonable  to  fubftitute  a  great  part  of  the  revenues  arifing  from  thofe 
duties,  after  the  redemption  of  them,  in  the  place  of  our  annual  taxes. 
But  it  will,  I  prefume,  appear  no  fmall  convenience  to  the  publick,  arifing 
from  the  redemption  of  the  aforefaid  duties,  that,  when  they  fhall  be  no 
longer  appropriated  to  the  payment  of  our  debts,  the  principal  difficulty 
wi:!  be  removed,  which  has  at  any  time  obftructed  the  removal  or  leifening 
any  of  thefe  duties,  though  the  convenience  of  the  publick  may,  Upon 
other  accounts,  have  perfuaded  to  it  •,  either  as  fuch  duties  may  have 
appeared  to  give  too  great  perplexity  to  perfons  employed  in  trade,  or  to 
prevent  or  obftrudf.  any  profitable  branch  of  our  commerce  with  foreign 
■countries  j  as  they  may  have  been  thought  to  require  too  flrict  an  enquiry, 

or 


LIFE-ANNUITIES.  397 

or  too  great  feverity  or  expcnce  in  the  collecting  them  ;  as  by  being  laid 
on  any  commodities  univerfally  neceffary,  they  may  have  feemed  too  great 
a  burthen  on  the  pooreft  of  our  inhabitants  -,  or  as  by  bearing  too  great  a 
proportion  to  the  bulk,  of  the  commodities  on  which  they  have  b?en  laid, 
they  may  have  made  the  gain  arifing  from  defrauding  the  publick,  or  the 
temptation  to  attempt  it,  bear  too  great  a  proportion  to  the  hazard  of 
being  difcovered ;  or,  as  in  any  other  refpect  they  may  be  found  to  be 
attended  with  general  inconvenience,  or  unreafonable  hardfhip  on  parti- 
cular perfons,  employments  or  conditions  of  life  amongft:  us. 

And,  however  it  fhall  be  determined,  after  the  difcharge  of  our  p relent 
debts,  as  to  the  continuance  or  removal  of  the  whole  or  any  part  of  the 
duties  appropriated  for  the  payment  of  them  ;  the  revenues  arifing  from 
them,  being  redeemed,  will  become  the  property  of  the  publick,  and,  if  not 
from  thenceforth  removed,  will  be  employed  in  the  room  of,  and  take  away 
the  occafion  for,  fuch  other  taxes  as  ihall  then  appear  a  greater  burthen  to, 
or  to  be  more  unequally  levied  upon,  the  fubjects  of  this  kingdom. 

Having  mentioned  the  quantity  of  annual  expence  to  the  Government, 
occafioned  by  our  publick  debts,  it  feems  unnecefTary  to  proceed  further 
in  proving  the  importance  of  difcharging  them,  or  to  defcend  to  or  enu- 
merate any  further  inconveniencie.%  that  upon  this  account  we  labour 
under.  An  uncomfortable  employment1,  and  which,  I  hope,  I  fhall  be 
excufed  from,  for  this  further  reafon  ;  that  the  inconvenience  of  our  prefent 
debts,  and  the  importance  of  difcharging  them,  are  lb  univerfally  believed 
and  felt,  and  fo  unanimoufly  agreed  to,  that  I  know  none  of  my  fellovv- 
fubjects  who  want  to  be  convinced  of  them.  I  fhall  proceed  therefore  to 
what  I  propofed  in   the 

Second  place,  to  make  out   the  probability,  and  represent  the   reafons  Ot'thcpvobi. 

we  have  to  hope,  that  the  prefent  publick  debts  will,  within  the  compals  b'dity  that  the 

of  a  few  years,  be  effectually  and  honourably  difchars;ed.  [aid  debts  will 

'  '  '■.■■■:-&  be  difcharged 

What    I  have  ohiefly  propofed   under  this  head,    is  to   defcribe    and  by  mean,  oi 
explain,  as  far  as  my  materials  for  that  purpole  will  carry  me,  thofe  mea-  thcSinki 
lures  which  have  been  already  taken  for  the  difcharge  of  our  publick  debts  *uad' 
by  the  provifion  of  the  Sinking  Fund.     To  which   attempt,  though  this 
provifion  has  already  been  made  as  publick  as  our  acts  of  parliament,  and 
though   the  operation  and  progrefs   of  it,  in   the  difcharge  of  our  debts,  is 
without  any  difficulty  to   be  computed,  I  find  myfclf  induced,  from  that 
general  lufpicion  of  the  inerficacy  of  this  provifion  to  anfwer  the  ends  pro- 
pofed by  it-,  and  which  leems  to  have  prevailed  amongft  fome  people,  who 
n.ivc  cither  not    had   leifure   for  that  purpofe,  or   who   have  declined  the 
trouble  of   collecting   the    materials  for,    or  making    diule    Computations 

from 
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from  them   which  are   requifite,    in  order  to  their  fatisfa&ion   about   the 
ufe  ami  efficacy  of  the  Sinking  Fund. 

Of  the  eflrab-  The  fir  ft  materia!  provifion  that  was  made  for  discharging  the  principal 
liflimentofthe  Qc  our  pielent  debts,  was  enacted  in  the  third  year  of  his  prefent  Mijefty's 
^"the^month  rc'Sn'  ^y  trirce  fevera!  acts  of  parliament  at  that  time  made  •,  the  firit  of" 
of  March,  which  (in  the  order  that  they  fhould  have  been  printed  amongft  the  ftatutes 
i.7if.  publifhed  for  that  feffions)  is  intided,  An  all  for  redeeming  fever al  funds  of 

the  Governour  and  Company  of  the  Bank  of  England,  purfuant  to  former 
provifoe-  of  redemption  ;  and  for  fecuring  to  them  fever  al  new  funds  and 
allowances  redeemable  by  Parliament ;  and  for  obliging  them  to  advance  further 
fa  as,  not  exceeding  £,i,j  io,ooo  at  five  per  cent,  as  fhall  be  found  neceffary  to 
be  employed  in  leffgning  the  national  debts  and  incumbrances  ■,  and  for  continuing 
certain  provijlons  formerly  made  for  the  expences  of  his  ?l  Lyejly's  civil  govern- 
ment, and  J  or  the  payment  of  annuities  formerly  purchafed  al  the  rale  of  five 
per  cent,  and  for  other  purpofes  in  this  aft  mentioned,  page  341.  The  fecond, 
in  titled,  An  all  for  redeeming  the  yearly  fund  of  the  South- Sea  Company  (being 
after  the  rate  of  fix  pound  per  cent,  per  annum,  and  fettling  on  the  fid  Com- 
pany a  yearly  fund  after  the  rate  of  5  per  cent  per  annum,  and  to  raife  for 
an  annuity  or  annuities,  at  5  per  cent  per  annum,  any  fum  not  exceeding 
£1, 000,0c  o,  to  be  employed  in  Uffening  the  national  debts  and  incumbrances, 
and  for  making  the  faid  new  yearly  fund  and  annuities  to  be  hereafter  redeem- 
able in  the  time  and  manner  thereby  prefcribedy  p.ige  375.  And  the  thud, 
intitled,  An  all  for  redeeming  the  duties  and  revenues  which  were  fettled  to 
pay  off  principal  and  inter  eft  on  the  orders  made  forth  on  four  lottery  aclsr 
paffed  in  the  gth  and  10th  years  of  her  late  Majeflfs  reign  ;  and  for  redeem- 
ing certain  annuities  payable  on  orders,  according  to  a  former  all  in  that  behalf -3 
and  for  eftablifhing  a  general  yearly  fund,  13c.    page  291.. 

of  the  fevenil         The  Sinking  Fund  of  late  years,  (called  fo  from   its  being  underflood 
ferns  of  which  to  be  appropriated  to  the  finking  and  discharging,  as  far  as  it  will  go,  the 
the  Sinking      principal  fums  of  the   prefent  publick  debt,)  is  made  up  of  money  arifng 
rofid  1S         *  yeur''v   'nco  tne  Exchequer,  as  the  furplus  of  the  produce  of  three  feveral 
funds  eftablifhed  by  the  three  aforefaid  acts  of  parliament,  by  the  names  of 
the  Aggregate  Fund,  the  South-Sea  Fund,    and  the  General  Fund;    the 
furpluffes  of  which  three  funds,  or  what  they  annually  produce  more  than 
the  yearly  funis  to  the  payment   of  which  they  are  firft  appropriated,  are 
by    the   lafl  of  the  afureiaid    acts  of   parliament    referved   for,    and   made 
applicable  only  to,   the  difcharge  of  the  principal  and  tnrereft  of  fuch  debts 
as  had  been  before  the  year  17  16  contracted    and   provided  for  by  Parlia- 
ment.    The  yearly   funis   to   the   payment  of  whicii    thole  funds  are  firft 
appropriated  (txcept   the  fum    of  £700,000  per  annum  to  his  Majelty  for 
the  expence  of  his  civil  government)  are  generally  the  intereii,  or  annuities, 
payable  for  feveral  principal  funis,    of  which  our  publick  debts   conlift. 

As 
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As  often  therefore  as  any  of  thofe  principal  fums  are  paid  off,  or  the  pro- 
prietors of  any  part  of  the  publick  debt  are  induced  to  accept  of  a  lefs 
intereft  or  annuity  for  the  fame  principal  fums,  the  Sinking  Fund  is  under- 
itood  to  increafe  by  the  yearly  addition  of  the  intereft  of  fuch  fums  as  are 
paid  off,  or  the  abatement  of  the  annuity  for  fuch  part  of  the  publick 
debt  as  is  agreed  to  be  continued  at  a  lower  rate  of  intereft.  But  the 
duties,  the  furplus  of  which  the  Sinking  Fund  con  lilts  of,  not  bringing  in 
every  year  an  equal  fum  of  money,  the  furplus  likevvife  is  not  every  year 
aiike;  and  therefore,  in  order  to  compute  in  what  time  the  prefent  publick 
debt  may  be  difcharged  by  the  Sinking  Fund,  it  is  neceffary  to  enquire 
from  what  different  annual  fums  have  of  late  years  been  produced  by  it, 
what  yearly  fum  it  is  reafonable  to  fuppofe  may  for  the  future  be  produced 
by  it  at  a  medium,  or  one  year  with  another.  To  which  yearly  fum  we 
are  from  time  to  time  to  add  the  yearly  intereft  or  annuity  of  fuch  principal 
fums,  part  of  the  prefent  publick  debt,  as  may  be  paid  off  by  it;  and  all 
fuch  abatements  of  intereft  of  all  or  any  part  of  the  publick  debts,  as  arc 
already  agreed  hereafter  to  take  place,  or  may  for  the  futur-e  be  agreed  to 
by  any  of  the  creditors   to   the  publick. 

There  are  a  great  many  particulars  which  you  will  fee,  Sir,  I  muft 
want  the  knowledge  of,  in  order  to  make  this  fuppofition  wkh  any  great 
exaclnels.  I  could  wifh  here  to  be  able  to  ftate  the  produce  of  the  feveral 
particular  duties  the  exceffes  of  which  conftitute  and  fupply  the  Sinking 
Fund;  the  different  funis  produced  by  them  in  different  years,  from  the 
times  they  were  feverally  granted  ;  to  afiiign  the  moft  probable  caufes  of 
their  variation,  and  from  thence  infer  the  probability  of  their  producing 
more  or  leis  for  the  future  :  but  however  unprovided  I  am  with  materials 
for  an  inquiry  of  this  kind,  it  may  be  yet  worth  while  to  proceed  in 
defcribing  the  proportions  in  which  any  determined  yearly  lum  (though  by 
miftake)  fuppufed  to  be  the  prefent  yearly  produce  at  a  medium  of  the 
Sinking  Fund,  will  increafe,  when  applied  to  the  payment  of  the  publick 
debts ;  as  thole  proportions  will  be  the  fame  with  thofe  in  which  any  other 
ium,  with  more  truth  or  probability  fuppofed  to  be  produced  one  year 
with  another  by  the  Sinking  Fund,  will  increafe  when  applied  to  the 
fame  purpofe. 

The  beft  account  I  have  been  able  to  get  of  the  produce  of  the  Sink-  Of  the  annual 
ing  Fund  tor  fome  years  laft  part  lies  now  before  me,  and  ltates  the  pro-  £n'^ullI:,ottl'e 
duce  of  the  furpluffes  of  the  feveral  funds,  commonly  called  the  Aggregate  D° 

Fund,  the  General  Fund,  and  the  South-Sea  Fund,  (the  fum  of  which 
furpluffes  cur  acts  of  parliament  call  the  Sinking  Fund)  to  be  from  the 
3 1  it  of  December,  1722,  to  the  fame  time  in  the  year  1723,  ^619,0^0 
and  upward  ;  and  the  produce  of  the  iame  furpluffes  from  thence  ro  the 
3  itt   of  December,   1724,    to  amount    to   upwards    of  £653,000.     This 

amount 
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amount  of  the  produce  of  the  Sinking  Fund  for  the  two  years   above- 
mentioned,  exceeds   the  produce  of  the  fame  fund  for  fome  years  before, 
by   a  greater  fum   than  can  be  accounted  for  by  the  discharge  or  reduclion 
of  the  intereft  of  any  part   of  the  publick  debt  before  that  time  ;    and 
which  therefore  I  am  inclined  to  attribute  to  feveral  provifions  about  that 
time  made  by  the  Legiflature,  for  preventing  frauds  in  the  payment,  and 
for  the  more  fully  and  effectually  collecting  of  feveral  duties  which  in  part 
fupply  the  revenues  appropriated   to  the  payment  of  our  publick  debts.; 
and  Gf  which  provifions  I   would   hope  we  may  long  enjoy  the  benefit  in 
the  increafe  of  the  Sinking   Fund.     And  from  hence,  I  fhould  think,  we 
might  venture  to  expect  an  annual  produce  from  the  Sinking  Fund  for  the 
future,  equal  to  the  produce  of  the  fame  fund  at  a  medium   for  the   two 
years  above-mentioned,  ending  in  December  1724  ;    and  increafing  by  the 
yearly  addition  of  the  intereft  of  fuch  principal  fums  as  may  be  henceforth 
paid  off,  and  of  the  abatements  of  the  intereft,  or  annuities,  of  any  of  the 
publick  debts  when  the   fame  fhall  take  place,  that  already  are  or  may 
hereafter  be  agreed  for. 

Ofthcfavings  The  abatements  of  intereft  in  the  year  1727  are  lo  ccnfiderable,  and 
of  intereft  that  t^c  tjme  %s\^en  tney  are  t0  take  place  io  near,  that  I  believe  it  will  be 
the  Sinking  thought  reaibnable  to  ftep  forwards  to  the  time  when  the  Sinking  Fund 
Fund  in  the  will' be  increafed  by  the  addition  of  thole  abatements-,  and  from  that  time 
year-  172.7.  to  confider  the  progrefs  that  may  be  made  in  difchargjng  the  prefeat 
publick  debt  by  the  Sinking  Fund. 

From  Midfummer  in  the  year  1727,  it  is  already  provided,  that  the 
Sinking  Fund  be  increafed  by  the  reduclion  of  the  intereft  from  5  to  4 
per  cent,  or  an  abatement  of  1  per  cent,  per  annum  on  the  principal  funis 
following. 

On  £13,061,878,  being  the  amount  of  the    publick)    ,  ,. 

debt  to  the  South-Sea  Company,  excluding  £3,839,363,/  f  *    6l8  *'       ' 

part  of  it,  for  which  an  annuity  at  4  per  cent,  only  is  at  r    -^  "  r     '■ 
prefent  payable,.                                                               J 

On  16,901,241/.  ijs.  of  the  South-Sea  annuities,  -  -  169,012      8     4- 

On  3,775,027/.  i.js.  io|-,    part  of  the  debt  to  the?  f-x 

Bank  of  England,  .  -  .  -  £  37>75°      5    °s 

On  £4,000,000,  farther  part  of  the  debt  to  the  Bank) 
of  England,     purchafed    by  them   of   the    South-Sea^  40,000      o    ov 


Company, 


To 
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To  this,  if  the  annual  income  of  the  Sinking  Fund  on"?  r    '  OQQ 
the  31ft  of  December,  1724,  be  added,  fuppofed  to  be   J 

And  the  increafe  of  it  by  the  difcharge  of  £600,000" 
per  annum  of  fuch  Exchequer  bills  as  remained  uncan- 
celled  on  the  3 ill  of  December,  1724,  and  are  made 
payable  out  of  the  Sinking  Fund  from  the  llsid  3  t  ft  of  >.   45,000       o      o 
December,  to  the  24th  of  June,  1727,  viz.  the  intereft  I 
and  charge  of  circulating  £1,500,000  Exchequer  bills  I 
at  3  per  cent.         -      <•        -         -         -        -       -        J 

1,022,381     9     5 

The  amount  of  the  faid  feveral  annual  fums  will  be  upward  of  £1,022,000,  The  produce  or 
the  produce  of  the  Sinking  Fund  from  the  24th  of  June,  1727.  fr^thfLhtf 

June,  1727,  will 

The  publick  debts  on  the   31ft  of  December,   1724,  are  ftated   to  be    upwards    of 
amount  to  £52,363,471,  or  thereabouts  :  from  which,  if  it  be  allowed  me  £1,02^000   fo 
to  deduct  £1,500,000  Exchequer  bills  above  fuppofed  to  be  paid  off  by  the  JJJJJ^^  *" 
Sinking  Fund  on  the  24th  of  June,  1727,  and  fuch  further  principal  iurfls  as  tjona[    j^    a[ 
provifion  is  made  for  the  difcharge  of  otherwife  than  by  the  Sinking  Fund,  that  time  will  be 
the  remainder  to  be  paid  off  on  the  24th  of  June,  1727,  will  be  confiderably  jel's  ^n  50  mil 
lefs  than  50  millions.    Which  fum  however,  (that  I  may  not  be  thought  to      ns> 
ftrain  matters  in  favour  of  this  Scheme  of  difcharging  the  publick  debts  by 
a  Sinking  Fund)  I  will  fuppofe  to  be  the  principal  debt  to  be  paid  off  on 
the  24th  of  June,  1727,  and  the  annual  produce  of  the  Sinking  Fund  to  be 
from  the  fame  time  one  million  only.    I  will  likewife  fuppofe,   (as  is  moil 
generally  true)  that  the  above-mentioned  principal  fum  of  50  millions,  will 
from  the  fame  time  carry  intereft  after  the  rate  of  4  per  cent.    And,  becaufe 
there  are  fome  perfons  fo  fanguine  as  to  imagine,  that  by  force  of  our  Sinking 
Fund,  or  fome  fchemes  formed  upon  it,  the  fame  debt  may  be  ft  ill  further 
reduced  to  a  lower  rate  of  intereft,  and  the  Sinking  Fund  increaled  further 
by  fuch  reduction  •,  I  will  likewife  fuppofe  fuch  a  fcheme  to  have  taken  effect, 
and  the  above-mentioned  principal  fum   to  carry  3  per  cent,  intereft.  only, 
and  the  annual  produce  of  the  Sinking  Fund  to  be  increaled,  by  an  abate-  Computations  of 
ment  of  1  percent,  intereft  on  50  millions,  to  £1,500,000.     Upon   both  ™e  nn?»l»ers   of 
which  fuppofitions,  I  (hall  Subjoin  a  computation,,  describing  in  what  number  the  afofefaid  na- 
of  years,  from  Midfummer  1727,  the  above-mentioned  principal  fum  of  50  tionaldebt  of  ;t> 
millions,  or  any  particular  part  of  it,  may  be  diicharged  and  paid  off;  in  millions  may  be 
which,  when  I  had  not  time'  to  correct  them,  I  dilcovered  a  frnall  mittake  P^d  °ff  ty  pe*»s 
or  two;  which  I  hope  the  reader  will  excufe,  when  I  have  affured  him,  that  yun^t  a~n  fu"^ 
they  no  where  mifreprelent  the  time  in  which  the  aforefaid  debt,  or  any  part  pofitions   of   ns 
of  it,  mav  be  paid  off,  by  fo  much  as  two  days.  bearing  the  two 

r         •  '  '  different  rates  of 

intereft  of  4  per 

Fff  Computation  cent-  and  3  per 

cent. 
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Computation   at   4/.  per   Cent. 


.1718 
29 

30 

31 

32 
33 
34 

35 
36 
37 
38 
39 
40 

41 
42 

Payments    made    at    Mid- 
fummer  every  year. 

7o/«/  of  all  the  payments  from 
the  beginning  in  every  year. 

£■ 
1,000,000 
40,000 

s. 
0 
0 

D. 

O 

O 

£• 

1,000,000 

s. 
0 

Z). 
0 

1,040,000 

41,600 

0 
0 

O 
O 

2,040,000 

0 

0 

1,08 1,600 
4^,264 

0 
0 

O 
O 

3,121,600 

0 

0 

1,124,864 
44,994 

0 
1 1 

O 

4,246,464 

0 

0 

1,169,858 
46,794 

1 1 

6 

I0| 

5,416,322 

1 1 

*4 

1,216,652 

48,666 

18 
2 

6,632,975 

9 

°i 

1,265,319 
50,612 

0 
15 

44 

7,898,294 

9 

54 

',3'5,93I 

52,6.^7 

15 

5 

6| 

5 

9,214,226 

|  4 

Hi 

1,368,569 
54,742 

0 
15 

2i 

10,582,795 

5 

">-§- 

1,423,3! l 
56,932 

16 
9 

24 

5 

12,006,107 

2 

©4 

1,480,244 
59,209 

5 

15 

7^ 

2| 

13*486,351 

7 

8t 

1,539>454 
t>i,578 

0 
3 

10 
24  ■ 

15,025,805 

8 

6^ 

1,601,032 
64,041 

4 
5 

9t 
10 

9* 

16,626,837 

12 

7 

1,665,073 
66,602 

9 

18 

18,291,911 

2 

5 

i,73',6/6 
69,267 

8 
1 

7i 

20,023,587 

11 

°i 
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Computation   at   3/.  per  Cent. 


1728 
29 

30 
3« 

32 
33 
34 

35 
36 

37 

3S 

39 
40 

41 

42 


Payments   maJt    at     Mid- 
fummer  every  Year. 


Total  of  all  the  payments  from    \ 
the  be?i t:ving  in  every  year. 


£■ 
500,000 

45,000 


S.       D. 
o      o 
o      o 


545,000 
46,350 


o 
o 


591,350   o 

47,740    10 


639,090  10 
49,272     14 


688,363 

50,650 


4 

17 


739'OI4 
52,170 


791,184   9 
53*735      10 


844,920 
55*34-7 


o 
12 


900,267 
57,008 


12 

o 


957^75 
58,718 


13 

o 


°'5i993 

60,479 


'3 

16 


°76,473       9 
62,544       4 


139,017 
64,170 


*3 

10 


203,188 
66,095 


4 
12 


o 
o 


o 
o 


o 
o 


4i 


4* 

54 


94 

84 


6 
o 


6 
64 


34 

2i 


«4 
I 


9^ 
7$ 


51 


269,283  17 
68,078  10 


45 

34 


£•  s.      D. 

1,500,000      o      o 


3,045,000 

0 

0 

4,636,350 

0 

0 

6,275,440 

10 

O 

7>963>b'°3 

H 

0 

9,702,817 

15 

u 

11,494,002 

5 

14 

•3>a38»9*« 

5 

74 

15,239,189 

18 

i4 

17,196,465 

1 1 

2 

*9>2I2'459 

4 

84 

21,289,032 

*4 

5 

23,428,050 

8 

24 

255631,238 

12 

74 

27,900,522  10   o 
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Computation   at    ^L  per    Cent. 


'743 

44 

45 
46 

47 
48 

49 
50 

51 

52 
53 
54 
55 
56 

Payments    made    at    MiJ- 
jummer  e-very  year. 

Total  of  all  the  payments  from    1 
the  beginning  in  every  year. 

£• 
1, 800,943 

72,037 

S. 

9 
14 

D. 

9i 

9§ 

£• 

21,824,531 

s. 
0 

D. 

9i 

1,872,981 
74,9 '9 

4 

4 

6| 

Hi 

23,697,512 

5 

3i 

1,947,900 
77,916 

9 
0 

6* 
4$ 

25,645,412 

14 

10 

2,025,816 
8  1,032 

9 

1 1 

2i 

27,671,229 

4 

9 

2,106,849 

84»273 
2,191,123 

87,644 

2,278,768 
91,150 

3 

*9 

2 
18 

34 

5 
6 

29>77Si°7% 

7 

104   • 

31,969,201 

10 

34 

0 
14 

1 1 
1 

34,247,969 

11 

24 

2,369,918 
94,796 

*5 
15 

0 
0 

36,617,988 

6 

24 

2,464,715 
98,588 

2,563>3°4 
102,532 

10 

12 

2 

3 

0 

4l 

3h 

39,082,703 

16 

24 

41,646,007 

18 

7 

2,665,83-6 
106,633 

5 
9 

St 
oi 

44,311,844 

4 

34 

2,772,469 
1 10,898 

2,883,368 
"5.3U 

2>998>7°3 
1296 

3,000,000 

14 
'5 
10 
14 

5 

14 

0 

84 
9* 

64 
94 

4 
8 

0 

47>°94>3I3 

19 

0 

49,977,682 
22,317 

9 
10 

64 

54 

50,000,000 

0 

0 
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Computation  at   3/.  per  Cent. 


*743 
44 

45 
46 

47 
48 

49 
50 

5i 
1 

2 

Payments     made    at    Mid- 
Jummer  every  year. 

Total  of  all  the  payments  from 
the  beginning  in  e<vcry  year. 

£■ 

2'337'36z 
70,120 

7 
17 

D. 

5 

£■              s. 

30,237,884     17 

D. 

2,407,483, 
72,224 

5 
9 

32,645,368       2 

10 

2,479*707 
74,39r 

2,554,098 
76,622 

*5 

4 

l9 
19 

1 

74 
H 
44 

35'1 25,075     17 

II 

37,679>I74     17 

7t    , 

2,630,721 
78,921 

»9 
*3 

1 

2 

40,309,896     16 

84 

2,709,643 
81,289 

12 
6 

3 

2 

43,o  •  9>540       8 

"4 

2,790,932 
83*727 

18- 
*9 

5 
9 

45,810,473       7 

44 

2,874,660 
86,239 

2,960,900 
39,099 

18 
16 

5 

2 
8| 

ioi 

48,685,134       5 
1,314,865     14 

50,000,000       0 

64 

54  : 

0 

3,000,000 

0 

0 

You 
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©Vervains  on  you  w;ji  be  pleafed  to  obferve,  Sir,  that  the  annual  income  of  the 
the  preceeding  5jnkjng  puric^  jn  this  manner  applied  to  the  difcharge  of  the  principal  of 
the  publick  debts,  increafes  yearly  in  the  fame  manner  and  proportion  as  a 
principal  fum  put  out  and  continued  at  compound  intereft,  or  intereft  upon 
intereft,  at  fuch  a  rate  of  intereft  as  the  principal  fum  to  be  paid  off  i9 
fuppofed  to  carry :  that  the  increafe  of  it  in  every  year,  is  by  the  intereft 
of  that  principal  fum  which  was  paid  off  in  the  year  next  before  it  •,  and 
that  the  whole  of  the  increafe  of  it  in  any  one  year,  from  the  beginning 
to  apply  it  in  difcharge  of  the  principal  debt,  is  the  fum  of  the  intereft  of 
all  the  principal  fums  that  have  been  in  the  year  before  paid  off  by  it : 
and  that  the  whole  of  the  debt  propofed  to  be  paid  off  by  a  Sinking  Fund 
in  this  manner  applied,  will  be  compleatly  difcharged  the  year  before  the 
Sinking  Fund  itfelf  is  increafed,  by  the  addition  of  the  whole  intereft  of 
the  debt  to  be  paid  off. 

From  which  obfervations,  it  will  be  eafy  to  compute  the  progrefs  of 
any  other  annual  fum,  greater  or  lefs,  than  what  I  have  fuppofed  to  be  the 
produce  of  the  -Sinking  Fund  in  the  year  1727,  in  the  payment  of  a 
principal  fum  of  50  millions,  at  4  per  cent,  or  any  other  rate  of  intereft, 
or  any  other  principal  fum  which  you  may  think  it  more  reafonable  (as 
our  affairs  now  ftand)  to  provide  for  the  payment  of,  by  the  common  rules 
for  calculating  the  increafe  of  principal  fums  continued  at  -compound 
intereft. 

In  the  ufe  of  which  rules,  you  will  find,  Sir,  if  you  fhould  think  it 
,-more  reafonable  to  fet  the  income  of  the  Sinking  Fund,  from  the  year 
i727->  at  £800,000,  or  (as  fome  perfons  have  reprefented  it)  at  £1200,000 
per  annum,  that  a  debt  of  50  millions,  carrying  4  per  cent,  intereft,  would 
in  the  firft  of  thefe  cafes  be  paid  oft*  in  about  32  years,  and  in  the  other  in 
25  years  and  one  month;  or  if  in  either  cafe  the  Sinking  Fund  fhould  be 
fuppofed  to  be  increafed  by  £500,000  per  annum  added  to  it,  from  the 
intereft  of  the  fame  debt,  reduced  to  3  per  cent,  from  the  fame  time,  it 
.would  appear  that  it  might  be  fully  dilcharged  and  paid  off,  by  a  Sinking 
Fund  of  £1,300,000  per  annum  in  about  25  years,  and  by  a  Sinking  Fund 
of  £i,7oc.poo  in  21  years  and  8  months,  or  thereabouts. 

A  mifiaken  op-  But  to  whatever  may  in  this  manner  be  obferved  or  proved,  relating  to 
b°"  ^o  ated"  ;tne  enClCacy  or  progrefs  of  the  Sinking  Fund  increafing  annually  by  addi- 
tiut  trie  publick  tl0n  ot~  tne  intereft  of  fuch  debts  as  are  difcharged  b)  it,  I  have  heard  it 
debts  have  in-  objected  and  ftrongly  infifted  on  to  be  true,  that  our  publick  debts  have 
creafed  iince  the -been  far  from  decreaiing  or  made  lefs  fince  the  contrivance  and  application 

riieSinkipeFund  °^  t'lis  exPecnerit  ior  tnat:  pu'pole  ;  but,  on  the  contrary,  have  ban  grow- 
ing upon  us,  and  are  now  confiderably  greater  than  they  were  about  the 
time  when  the  iurplufies  of  feveral  funds  were  firft  appropriated  to  the 

difcharge 
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dilcharge  of  thofe  debts.  And  this  melancholy  circumflance  the  fame 
perfons  aggravate,  with  obferving,  that  the  increafe  of  our  debts  has  been 
in  a  time  of  almoft  uninterrupted  peace;  and  infer,  that  our  debts  mtfft 
increafe  ft  ill  falter  upon  us,  in  cafe  of  any  publick  troubles. 

I  have  often  wondered  how  fo  uncomfortable  a  miftake  could  (o  gene- 
rally prevail,  againft  the  teftimony  that  the  memory  of  every  perfon  at  all 
acquainted  with   publick  tranlaclions    of  this    kind   mull    bear,  that    our 
publick  loans  of  late  years  (except  fuch  as  have  been  made  on  funds  pro- 
vided to-  dilcharge  the  monies  advanced  upon  them   within  the  year,)   have 
not  been  equal  to  the  fums  that  have  within  the  fame  time  been  paid  off; 
till  upon  further  enquiry  upon  this  fubjeft,  I  have  had  put  into  my  hands  An  nccount  of 
copies  of  accounts,  fuppofed  to  be  made  up  at  the  Exchequer,  flaring  the  the  circumihnce: 
totals  of  the  publick  debts  for  different  years  to  be  greater  confidcrably  tnat  hav<-"  gi^R 
from  the  year  1720,  than  in  that  year,  and  in  that  year  to  be  more  than  nlc,  ,to  thc.  fald 

\     c  r?  l-    u  t  l         1  •    1      1  •         -n    1       miitaken  opinion. 

in  any  year  before  it.  .From  which  accounts  I  cannot  but  think  this  miftake 
muft  arife  and  prevail  with  perfons  who  fatisfied  themfelves  with  obferving 
the  totals  only,  and  have  not  attended  to  the  particular  articles  of  which 
they  were  made  up ;  but  in  examining  the  particular  articles  of  which 
thole  totals  are  made  up,  they  will  find  that  the  great  increafe  of  figures  in 
the  defcription  of  our  prefent  incumbrances,  is  not  owing  to  any  real 
increafe  of  their  true  quantity. 

In  an  account  now  before  me,  of  the  amount  of  the  publick  debts  on 
the    31ft   of  December  in  feveral  years,   beginning  in  1717,  and  ending 
in  the  year  1724,  the   amount  of  the  publick  debts  in  the  firft  of  thole 
years  is  defcribed  to  be  £47,894,950,   and  in  the  laft  to  be  £52,363,471. 
Of  which  great  increafe  in   the  defcription  of  our  debts,  the  chief  reafons 
are;    firft,  the  fubfeription- of  feveral  irredeemable  annuities  for  different  ift,  The  purchafe 
terms  of  years  into  the  South  Sea  Company's  ftock,  in  the  years  1719  and  of  certain    irre- 
1720;    by  which  thofe  annuities  were  converted  into   a  redeemable  debt  deemable  annui- 
from  the  Government,  and  purchafed  back  from  the  proprietors  at  higher  term;  of  yean.*"' 
rates,  or  a  greater  number  of  years  purchafe,  than  were  paid  by  the  pro- 
prietors for  the  fame  annuities   when  they  were  firft  purchafed  from  the 
Government.     Before  thefe  fubferiptions   made,  this  part  of  our  publick 
incumbrances  is  defcribed  in  the  aforefaid   account,  by  the  principal  fums 
originally  advanced  by  the  proprietors  on  the  purchafe  of  them  ;  and  after- 
wards by  the  quantity   of  redeemable  debt,  for   which  by  virtue  of  the 
aforefaid  fubferiptions  they  were  exchanged ;    which  generally  exceeds  by 
four  years  and  one  half's  purchafe  the  iiim  originally  contributed  by  thc 
proprietors  o£   thofe   annuities,    and    which   upon  the   whole  of  the  faid 
annuities  at  thofe  different  times  fubferibed,  amounts  to  about  £3,155,858. 
This  in  the  prefent  view  muft,  I  think,  be  admitted  to  be  no  real  increafe 
of  the  publick  incumbrances,  or  at  leaft  not  properly  brought  into  the 

account 
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account  of  tliofe  years  in  which  the  aforefaid  fubfcript'ions  were  made ; 
thofe  fubfcriptions  being  well  enough  known  and  underftood  to.  have  been 
of  great  advantage  to  the  publick,  and  very  much  to  have  facilitated  the 
difcharge  of  the  whole  of  our  prefent  debts  •,  and  it  being  very  obvious, 
that  whatever  real  incumbrance  has  been  growing  upon  us  on  account  of 
thofe  annuities,  it  is  to  be  attributed  only  to  the  increafing  value  of  thofe 
annuities,  and  to  be  computed  from  the  times  of  their  being  valued  at 
higher  prices,  and  not  from  the  times  of  the  fubfcriptions  above-men- 
tioned, by  which  the  further  increafe  of  their  value  was  molt  fortunately 
prevented ;  and  about  which,  all  that  we  have  to  wifh  is,  that  it  had 
been  done  fooner, 

sdjy,  Army-de-         Another   article    increafing  in   the  aforefaid  accounts  of  the  publick 
beoturcs.  debts  from  the  year   17 17   to  the  year  1724,  is  of  army-debentures,  or 

annuities  charged  and  made  payable  out  of  the  fund  commonly  called  the 
General  Fund,  after  the  rate  of  4  per  cent,  for  fuch  principal  fums,  as  in 
purfuance  of  feveral  acts  of  parliament  for  appointing  commiffioners  to 
ftate  the  debt  due  to  the  army,  have  been  certified  to  have  been  due  for 
fervices  in  the  late  war,  and  before  the  year  171 7.  This,  Sir,  from 
40,157/.  8j.  ijd.  which  on  the  31ft  of  December,  171 7,  is  only  ftated 
to  be  due  from  the  publick  under  this  article,  is  on  the  31ft  of  December, 
1724,  by  the  aforefaid  accounts  defcribed  to  amount  to  upwards  of 
£2,140,157.  But  as  this  debt  was  due  before  the  year  1717,  in  the 
prefent  inquiry,  whether  the  publick  debts  are  fince  that  time  increafed  or 
no,  this  fum  is  (now  that  the  quantity  of  it  is  determined,)  to  be  reckoned  i.n 
the  amount  of  the  publick  debt,  as  well  in  the  year  171 7  as  in  the  year 
1724;  or,  in  other  words,  to  be  confidered  as  due  from  the  publick  from 
the  time  it  was  contracted,  and  not  from  the  time  only  when  it  was 
ceitified  to  be  due. 

3dly,  Exchequer        Another  article  increafing  the  total  amount  of  the  publick  debts  in  the 
«otes-  year   1724  beyond   that  of  the  year   1717,  in  the  aforefaid  accounts,  is, 

that  .of  £1,000,000  of  Exchequer  notes  made  out  and  lent  to  the  South- 
Sea -Company  in  the  year  172c,  and  in  that  year  added  to  the  amount  of 
the  publick  debts.  This  fum,  on  the  re-payment  of  it  by  the  South-Sea 
Company,  would  have  been  deducted  from  the  amount  of  the  publick 
debts  in  that  year  in  which  it  was  repaid,  if  it  had  not  been  provided  by  a 
fubfequent  act  of  parliament,  that  the  aforefaid  Exchequer  notes  ihould 
be  cancelled  and  paid  out  of  the  Sinktng  Fund;  and  that  the  fum  of 
£  1, 000,00c,  due  from  the  South-Sea  Company,  fhould  be  applied,  when 
paid,  to  the  difcharge  of  3  farther  million  of  Exchequer  note*  made  forth 
in  the  year  1722,  and  upon  which  money  was  railed  for  the  difcharge  of 
a  like  fum  in  arrear  to  the  navy;  which  laid  fum  of  £1,0-0,000  being  in 
this  manner  ultimately  fupplied  out  of  the  Sinking  Fund,  it  is  neceffury  to 

fuppofe 
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fuppofe  it  10  have  been  due  from  the  publick  before  the  year  1716,  the 
Sinking  Fund  being,  as  I  have  above  obierved,  about  that  time  appro- 
priated to  the  difcharge  of  luch  debts  only  as  were  due  before  that  year  ; 
and  confequently  this  fum  of  ,£1,000,000  being  in  the  year  1717  owing, 
and  in  arrear  from  the  Government,  fhould  alio  in  our  prefect  inquiry 
about  the  increafe  of  the  publick  debts,  be  in  that  year  added  to  the 
amount  of  them. 

As  fhould  alfo,    for  much   the  fame    kind   of  reifons,   the  following  0ther  le(»  mate, 
lefs  material  articles,    viz.  nal  ertlcles- 


Navy-annuities,  a  debt,  though    before  due,    not? 


I.  s.     d. 

110,312      o    o 


100,000 


brought  into  the  publick  accounts  till  the  year 

A  further  provifion  for  the  fufferers  at  Nevis  and? 
St.  Chriftophers,  about       —       —       —       —  j*       4 1. goo       O 

The  increafe  of  a  deficiency  on  the  Eaft-India  Com-? 
pany's  fund  ftated  in  the  publick  accounts,  to  be  from  >       67,500      o 
the  year  1717  to  the  year  1720,  about      — ■      —       } 

A  fum  in  the  year  1723,  raifed  for  immediate  fer- 
vice  on  the  credit  of  Exchequer  notes,  the  payment 
of  which  was  at  the  fame  time  provided  for  by  a  tax 
on  the  eilates  of  Roman  Catholicks,       —       ■ — 

To  thefe  articles  are  to  be  added  the  three  firft 
above-mentioned,  viz. 

The    increafe    computed    on    the    fubfeription   of?  „   0 

irredeemables,       -        —        —        -        —      j"  3*lSS'*5*     °     ° 

Of  army  debentures,  — -  —         —  2,100,000     o     o 

And  the  fum  railed  for  difcharging  arrears  to  the  navy,  1,000,000    o     o 

The  amount  of  which  fums  together  is,      —      —      6,574,670     o     o 


And  this  fum,  Sir,  mull  be  added  to  the  above-mentioned  total  of  our 
publick  debts  in  the  year  1717*  before  the  comparing  it  with  the 
total  of  the  fame  debts  in  the  year  1724  will  truly  determine  how 
far  our  debts  are  increafed  or  grown  lefs  from  one  time  to  another. 
Let  this  then  be  done.  —  —         —         47,894,950    o    o 

6,574*670     o     o 


54,469,620  0     o 

And  the  aforefaid  amount  of  our  debts  in  1724,     52,363,471  o     0 

deducted  from   it,         —         —         —          —             3,106,149  o     o 

G  g  g  And 
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The  national  And   it  will  appear,   that  our  debts  are  not  in  reality  increafed  from 

debts  have  really  tne  year  1717,  to  the  year  1724  •,   but,  on  the  contrary,  are  diminifhed  by 
been    diminifhed     h      f  f   ^        g  Qr  thereaboutS. 

by    the    mm    ct  *°   '  ^ -1 

^"2,106,149  from  .... 

the  year  1717  to        The  fame  thing  will  appear  from   enumerating  the  particulars  of  the 
the  year  1724.      reaj   increafe  or  decreafe  of  our  debts  from   one  time  to  the  other j    of 
Another  method  whjc}j    sir,  the  following  is  very  nearly  a  true  account,  viz. 

of  eflimating  the  °  ' 

Sotafdebtt       Money  at  different  times  borrowed  on  the  duty  on )  ,  $d 

the  fame  period,    coals  for  building  churches,  more   than  in   the  meant  02778  o 

time   has   been  paid   off  by   the  particular  provifionr  y  '7/ 
made  for  that  purpofe,         —         —          —           J 

Money  borrowed  for  the  fervice  of  the  year  17 19,") 
more  than   paid  off  by   the  provifion  made  for  that  >  439,300      o      o 
purpofe  on  the  31ft  of  December,  1724,     —     —      J 

Money  borrowed  on  the  plate-act  for  the  fervice  of? 
ir  1720,  —  —         —         —  £ 


the  year  1720, 


312,000      o 


Total,       844,078      2       o 


And  this  fum  of  844,078/.  2s.  is  the  whole  fum  that  our  debts  can, 
with  any  propriety,  be  laid  to  be  increafed  by  from  the  year  1717.  Such 
other  funis  as  have  been  fmce  that  time  borrowed  having  been  employed 
in  aid  of  the  Sinking  Fund,  and  applied  in  the  difcharge  of  fome  other 
debts  at  a  higher  intereft  ;  of  which  the  following  (except  what  of  this 
kind  has  been  already  mentioned)   is  likewife  a  true  account,   viz. 

/.  s.      d. 

Borrowed  in  the  year  1719  by  lottery,       —       —       500,000      o      o 

Advanced  in  the  fame  year  by  the  South-Sea  Com-? 
pany  on  the  increafe  of  their  ftock  and  funds,  about    j"    544>'42      o      o 

Advanced  in  the  year  1723,  towards  the  difcharge") 
of  the   lottery  annuities  unfubferibed   to  the  South-  \  1,000,000      o      o 
Sea  Company,  about       —        —        —         —      j 


Total,       2,044,142      o 


By  which  fum,  together  with  the  Sinking  Fund,    have  been  paid  off 
from    1717  to  1724,   viz. 

/.  s.  d. 

Of  Exchequer  notes,  —  —  —  2,924,612      o      o 

Of  lottery  annuities  unfubferibed,       ■ —        —        1,204,756      o      o 

Bank 
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/.  s.      d. 

Bank  annuities  unfubfcribed,         —         — .         —         2^5,297     o     o 

Deficiency  of  the  Eaft-India  Company's  fund,        —        191,028     o     o 

Befidcs,  there  has  been  in  the  fame  time  paid  in  part") 
of  a  principal  debt  contracted   by  two   lotteries   in    the/ 
years  1713  and  1 7 14,  by  provifion  for  that  purpole  at  r     429»49°     ° 
the  fame  lime  made,   about         —         —         —        J 


Total,  4,985,213     o 


o 


From  whence  the  total  of  the  laft  above- mentioned? 
loans  being  deducted,  viz.         —         —  —  £2,044,142     0 


The  remainder  —  —  —  —  2,941,071 

will  be  the  fum  of  what  has  been  paid  off  from  the  year 
1717  to  the  year  1724  by  the  Sinking  Fund,  or  other- 
wife  without  the  affiftance  of  thofe  loans. 

And  from  thence  —  —  —        —  2,941,071 

Let    us  farther    dedudt   the    total   of  the   aforefaid) 
articles  by   which  our   debts  have  really,  in  the  mean>     844,078 
time,  been  increafed,   viz.         —         —         —  } 


And  that  remainder  —  —  —  2,096,993     o     o 

will  be  the  fum  by   which  our  debts,  within   the  aforefaid   (even  years,  The   faid   debts 
appear    by   this    computation    really   to   have   been  diminiihed ;    differing  have,    according 
indeed  from  that  fum   which  I   have  from  the  firft:  computation  dated  to  t0  th.>s  fecond  e(h- 
be   the  decreafe   of  the  publick  debts  in  the  fame  time  by  near  Ao.ooo    raat!°n' ,  been  •?'" 
But  which   difference,  if  1   pretended   to  the  utmoft  exactnefs,  might  be  fame  period   by 
removed,  by  either  adding   to  the  laft   remainder,  or  reckoning  amono-ft  the  fum  of 
the  particulars  by  which  our  debts  have  decreafed  within  the  time   afore-  £2>096>993» 
laid,  the  value  of  fuch  annuities  for  lives  as  within  that  time  have  reverted 
to  the  Crown. 

This  fum,  perhaps,  efpecially  if  it  be  farther  reduced  by  the  deduction 
of  one  million  at  two  different  times  borrowed,  to  fupply  the  deficiencies 
of  the  provifion  for  the  expence  of  his  Majefty's  civil  government,  con- 
fidered  as  part  of,  and  an  addition  to,  our  publick  debts,  may  be  thought 
too  inconfiderable  a  diminution  of  our  debts  to  be  boafted  of  as  the  effedts 
of  this  expedient  for  fo  great  a  length  of  time.  But,  as  it  is  no  real 
objection  to  the  truth  of  thofe  computations  which  I  have  made,  of  the 
progrels  of  the  Sinking  Fund  from  the  year  1727,  I  prefume  it  will  like- 
wife  be  no  difcouragement  to  our  dependance  on  this  provifion  for  the 
payment  of  our  debts-,  efpecially  after  we  have  confidered  the  oreac 
addition  that  will  be  made  to  the  Sinking  Fund  in  the  year  1727,  and 

Ggg  2  have 
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have  farther  obferved  the  much  greater  difpatch  which  a  yearly  fum  applied 
to  the  payment  of  any  determined  debt  at  intereft,  and  increafing  annually 
in  the  manner  above-defcribed,  will  make  in  the  difcharge  of  fuch  a  debt 
in  a  few  years  after  the  firft  application  of  it  to  that  purpofe,  than  it  will 
do  when  it  firft  begins  in  that  manner  to  be  applied. 

Another miltaken  The  little  progrefs,  however,  hitherto  made  in  the  diminution  of  our 
opinion  which  has  debts,,  leads  me  to  the  examination  of  another  opinion,  which  I  think  I 
lately  been   ad-  ^        obferved  to  prevail   with  the  fame  perfons,    who  affirm  our  publick 

vanced    concern-  ,  r  .        .r  >  r 

jng  the  Sinking  debts  to  have  increaled  upon  us-,  which  is,  that  upon  the  luppoiuion  that 
fund.  fuch  debts  are  really  increafing  upon  us   by  new  loans  equal  to  or  exceed- 

ing the  difcharges  made  in  the  fame  time  by  the  Sinking  Fund,  the  Sink- 
ing Fund  is  in  fuch  cafe  making  no  effectual  progrefs  at  all  in  the  diminu- 
tion of  our  debts.     It  is  perhaps  the  more  material  to  confider  here,  how- 
far  this  opinion  is  true,  for  this   reafon,  that  though  this  fuppofition  on 
which  it  is  founded  has  not  been  true  hitherto,  it   muft   be,  however,   ad- 
mitted to  be  not  improbable,  that  lb  me  future  exigencies  of  the  Govern- 
ment may  make  fuch  new  loans  neceffary,  as  may  exceed  any  lums  in  the 
fame  compafs  of  time  produced  by  or  applied  to  the  difchaige  of  our  debts 
from  the  Sinking  Fund.     And  in  this  cale,  upon  the  fuppofition-  that  fuch 
new   loans   are   made  upon  further  funds  found  out  for  payment  of  the 
intereft  of  the  money  fo  to  be  advanced  upon  them,  this  opinion,   that  the 
Sinking  Fund,  applied  as  aforefaid,  would  be  making  no  effectual  advance 
to  the  compleat  difcharge  of  the  whole  of  our  publick   debts,  would  not 
Computations  of  p^   tl  ue      This  will  be  beft  explained,  if  during,  the  time   that  the  above 
tnVth"ribt"of  fijppofed   Sinking   Funds  are  employed    in   the  difcharge   of  the  aforelald 
<o°  millions    of  debt  of  50  millions,  the  whole  of  uur  debts  fhould  be  luppofed,  by  new 
pounds,   (con-      loans  upon  further  funds  borrowed  at  4  or  3  per  cent,  intereft,  to   be   in- 
tracicd  upon  new  crcafeci  by  a  further  fum  of   50  millions,  and  that  fum  to  be  difcharged  in 

fund,  during  the  'manner,  and   by   the  fame  Sinking  Funds,  after  the  difcharge  of 

time  or  dilcnarg-  .  '  J.c     .  c      ,  .-      .-     1         .  r 

ing  the  firft  debt  the  firft  50  millions  ;  or  if  the  account  of  the  piogrels  of  the  above  fup- 
or&$o  millions  by  pofed  Sinking  Funds  be  carried  on,  till  inftead  of  50  millions  they  fhall 
means  of  the      jiave  difcharged  a  principal  debt  of  too  millions. 

Sinking    Fund.)  . 

might  be  paid  off 

by  means  of  the 

laid  "fund,  if  die 

intereft  ot  money 

is    4    and    3   per 

cent. 


Computation 
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Computation   at  4/.  per   Cent. 


'755 
B6 

57 

58 

59 
60 
61 
61 

63 

64 

(>5 
66 

67 
68 

Payments    made    at 
Jumtner  every  ye 

Mid- 

ir. 

Tot at  of  all  the  payments  from 
the  beginning  in  every  year. 

£■ 

S. 

D. 

€■ 
49,977,682 

52,976,385 

S. 

9 

'4 

Z). 

ioT 

2,998,703 
119,948 

3,118,651 
124,746 

3,243,397 
129,735 

5 
1 

7 
1 

9 

'7 

4 
7t 

I  It 

'i 

o| 
"i 

56,095,037 

2 

9i 

59»338,434 

1 1 

10 

3,373,"3 
134,924 

7 
ro 

0 
8 

62,711,547 

18 

10 

3,508,037 
140,321 

3,648,359 
'45,934 

3,794,293 

^5U77l 

'7 
10 

7 
7 

'5 
'5 

H 

3? 
ni 
6 

5* 
0 

6b, 219,585 

16 

b 

69,867,945 

4 

5\ 

73,662,23a 

19 

11 

3,946,065 
157,842 

4,103,908 
164,156 

10 
12 

2 
6 

5i 

5t 

10| 

6 

77,608,304 

9 

u 

81,712,212 

12 

3t 

4,268,064 
170,722 

9 
1 1 

4^ 
6| 

85,980,277 

1 

8 

4,438,787 
'77,55' 

4,616,338 
'84,653 

0 

9 
10 
10 

6A 

b 

9i 

90,4191064 

2 

7t 

95,035,402 

'3 

't 

4,800,992 
192,039 

1 
'3 

3t 
74 

99'y36,394 
163,605 

100,000,000 

'4 
5 
0 

5 
7 
0 

4,993,°3' 
6,968 

'4 
5 

ol 

1 

5,000,000 

0 

0 
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Computation   at    3/.  per  Cent, 


1750 

5l 

52 

53 

54 

55 

56 

57 

58 

59 
60 

61 

62 

63 
64 
65 

Payments    made    at 
fummer  every  Yea 

Slid. 

Total  of  all  the  fayments  from 
the  iegihrsiiA  in  every  year. 

£■ 

s. 

p. 

£■ 

48,685,134 

51,646,034 

S.         D. 

5       61 
0       5* 

2,960,900 
88,827 

14 
0 

ioi 
5* 

3,049,727 

QI'491 

15 
16 

4 
1-!- 

54,695,761 

»5       9i 

3,141,219 

9^236 

1 1 
1 1 

5i- 

57,836,981 

7       3 

3>235>456 
97,°63 

3>332>5!9 
99,975 

3 

l3 
lb 
1 1 

9t 

10L 

61,072,437 

10       4  A 

&4»4°4>957 

7       «i 

3»432,495 

102,974 

8 

'7 

5 
2 

3 

Hi 

2 

67>s37>452 

15     io| 

3.535,470 
106,064 

71,372,923 

1     ioi 

3,641,534 
109,246 

8 
0 

ii 
7^ 

75,014,457 

9     » » i 

3,750,780 
112,523 

8 
8 

9t 
3t 

78,765,237 

18       9 

1 

3,863'3°3 
115,899 

*7 
2 

0! 
34 

82,628,541 

15      9i 

3,979,202 
119,376 

19 
1 

4i 
10 

86,607,744 

15       H 

4,098,579 
122,957 

1 

7 

2t 
4* 

90,706,323 

16      4 

4,221,536 
126,646 

8 
1 

6^ 
9* 

94,927,860 

4     io£ 

4,348,182 
130,745 

10 
9 

4 
6 

99,276,042 
723,957 
100,000,00c 

'5       2v 
4       9t 
•     0       0 

4,478,927 
21,072 

*9 
0 

JO 

2 

1 

4,500,000 

0 

0 

From 
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From  hence,  Sir,  it  prefently  appears  that  the  above  fuppofed  Sinking  Observations   orj 
Funds,  in   this  manner  increafing  bv   the  addition  of  the  intercft  of  the  tl,.e  J™1*80)' 

•        •        1     .-  •  "1       rr  1  r  1        i  j  v    •  of     the      Sinking 

principal   iums  in  every   year  paid  oft,  and  coniequently   by  additions   in  Fund  mdiminifli- 
every  year  greater  than  thofe  made  to  it   in  the  year  before,  will  be  fuffi-  ing  the  national 
cient  not  only  to  difcharge  our  prefent  debts,  but  any  probable  addition  in  jje™>   notwitn" 
the  mean  time  to  be  made  to  them  by  further  loans  on  new-invented  funds,  ofmoneT&ouTd 
in  a  few  years  after  the  prefent  debts  mall  be  difcharged  :   and  that  the  ;„  tne  mcan  tj.Iie 
time  required  for  the  difcharge  of  our  debts,  increafed   by  any  addition  in  bs  borrowed  by 
this  manner  made,  will   by  no   means   be  lengthened  out,  or  the  payment  tne  pubiick  upon 
of  the  whole  of  our  debts   by   the  Sinking  Fund  retarded  or  delayed  in  "^  funds  to  ray 
proportion  to  the  addition   to  or  increaie  or   the  aebt  ltielr:    the  total  pay-  tjlcm- 
ment  of  our  pubiick   debts   becoming   by  no  means  deiperate  from  any 
Sinking  Fund,  however  lets  than  thole  above  fuppofed,  upon  account  of 
any  determined  increafe  of  or  additions  made  to  them  ;    unlefs   thofe  addi- 
tions   are  luppofed   to   be   continued   increafing  in  every  year  in  the  fame 
cr  a  greater  proportion   to  one  another  than  that  in  which  the  additions 
yearly   made  to  the  Sinking  Fund  increafe.     This  is  lb  true,   that  fuppo- 
fitions   about    the    increaie   of  the   pubiick  debt  might  be  carried  to  the 
utmoft  extravagance,  and   ftill   appear    to   be  provided  for  by  the  above- 
mentioned  Sinking  Fund  of  £1,000,000,  increafing  at  the  rate  of  4  per 
cent,  compound  intereft  •,    which,  if  it  were  worth  while,  might  be  fhtwed 
to  be  fufficient,  in  about  105  years,  to  pay   off"  a  debt  of  1575    millions, 
allowing  for  the  increaie  of  the  p-efent  debt  of  50  millions,  by  an  addition 
of   15    millions   in   every  year   in    which  that   Sinking  Fund   fhould   be  fo 
applied.     Nor  will  this  at. all  furprize  perlbns  who  have   been  accuitomed 
to    attend    to   the  increafe  of  monev  put  out   at  compound    intereft,    or 
quantities   continued   in  geometrical   progreffion  -,    an  enquiry   into   which 
will   remove    all  doubts    about  the  truth  of  what  I   have  here  advanced. 
It  would  however  be  true,  that  if  at  any  time,  on  the  difcharge  of  any  Eut  this  is  upon 
part  of  the  principal  of  the  prefent  debt,  the  intereft   were  not  added  to,  a  fuppofitlon  that 
and  applied  in   the  further  difcharge  of,  the  remaining  debt,  but  another  tlie  Sinking  Lund 
equal  or  greater  principal  fum  fhould  be  borrowed  on  the  fame  annuity ;  witn  tne  i^eii 
the  progrefs  of  the  Sinking  Fund  would  by  fuch  meafures,  if  the  fame  fum  of  the  new  loans. 
were  borrowed,  be  flopped-,   and,  if  a  greater,  be  put  backwards:    but  as 
Jong  as  thefe  meafures  are   not  taken,    or  the   Sinking  Fund   diverted   or 
applied  to  any  other  purpofe  than  the  difcharge  of  our  debts ;    the  full  and 
effectual  payment  of  all  our  debts  by  this  expedient,  is  by  no  means  to  be 
defpaired  of  from  the  increafe  of  them  by  new  loans  on  further  duties. 

And  that  the  Sinking  Fund  will,  from  time  to  time,  be  applied  to  the  The  pubiick  faith 
difcharge  of  the  pubiick  debts,  and  not  be  diverted  or  applied  to  any  is  engaged  to  the 
other  purpofe   whatlbever,  is  what,  I  think,  we  may  fecurely  promife  our-  P''°Pnt'°rs  of  fbe 

.  ,  r  rr  r  1     •  1  1  r       r  - j   r       i    i  i  r  •         •  nationaldebt.that 

felves-,   from  conhdering  that  the  atorclaid  rund  has  been  appropriated  to  the  Sinking  Fund 
that  purpofe  by  the  Legillature,  and  our  pubiick  faith  in  the  fame  manner  (hall  never  be  ap- 

gfioacred   P''£d  to  any  other 

0  D        purpofe  but  that 

ofdifcharging  the 

faid  national  debt. 
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engaged  to  tlie  creditors  of  the  Government,  that  the  furplus  of  the 
•atorefaid  duties  ihould  be  applied  to  the  difcharge  of  the  principal  of  their 
debts,  as  the  funds  thcmfclves  to  the  payment  of  the  intereit  or  annuities 
contracted  for ;  which  faith  of  the  publick  in  this  manner  engaged,  I 
think  we  have  all  the  region  in  the  world  to  believe  will  be  as  inviolably  ' 
obferved  in  this  as  in  any  other  part  of  their  contract  with  the  proprietors 
of  the  publicly   debts. 

The  claiife  of  the         This  appropriation  of  the  Sinking  Fund   to  the  purpofe  aforefaid,  you 
aft  of  parliament,  wjjj   ^nt^  g^  fQ    ^e    ^en    macic    by   tne    aforefaid   a5ts  of  parliament. 

f|a -Tjby  which  ^n  T'ie  'a^  °f  which,  taking  them  in  that  order  in  which  I  have  referred  to 
the  Sinking  Fund  them,  page  320,  after  reciting  that  by  the  (two  other  acts  of  parliaments, 
i$fo appropriated.  the  furplufTes  of  the  Aggregate  and  South-Sea  Funds  are  provided  to  be 
icferved  to  the  difpofition  of  Parliament  only  •,  it  is  enacted,  That  the 
furplufTes  of  the  General  Fund  thereby  created,  Ihould  in  like  manner  be 
accounted  for  and  referved  for  the  difpofition  of  Parliament,  And  then  it 
is  further  enabled  in  the  words  following,  "  That  all  the  monjes  to  arife 
"  from  time  to  time,  as  well  of  or  for  the  laid  excels  or  furplus,  by  virtue 
"  of  the  faid  act  made  for  redeeming  the  funds  of  the  Governour  and 
"  Company  of  the  JSank  of  England  [viz.  the  Aggregate  Fund]  and  of 
"  or  for  the  laid  excels  or  furplus,  by  virtue  of  the  faid  acl:  for  redeeming 
"  the  funds  of  the  laid  Governour  and  Company  of  Merchants  trading  to 
"  the  South-Seas,  ,&c.  and  of  or  for  the  faid  excefs  or  furplus  of  the  faid 
**  duties  and  revenues  by  this  aft  appropriated  as  aforefaid,  [viz..  the 
"  General  Fund]  and  the  faid  overplus  monies  of  the  faid  general  yearly 
"  fund  by  this  aft  eftablifhed  or  intended  ,to  be  eftablifhed  as  aforefaid, 
"  ihall  be  appropriated,  referved,  and  employed  to  and  for  the  difcharging 
*'  the  principal  and  intereft  of  fuch  national  debts  and  incumbrances  as 
"  were  incurred  before  the  25th  of  December,  17; 6,  and  are  declared  to 
"  be  national  debts,  and  are  provided  for  by  act  of  parliament  in  fuch 
"  mannei  and  form  as  ihau  be  directed  and  appointed  by  any  future  act 
"  or  acts  of  parliament  to  be  difcharged  therewith  or  out  of  the  fame,  and 
"  to  and  for  none  other  ufe,  intent  or  purpofe  whatsoever." 

The  faid  claufe         By   thefe  words,  I  think,  the  furplufTes  therein   mentioned,    of  which 
ht  to  be  con-  j.]^  annuai  income  of  the  Sinking  Fund  is  made  up,  fufficiently   appear  to 
imncoritraa  en-  have  been  appropriated  by  the  legislative   power  to  the  payment  of  our 
tered  into  by  the  publick  debts,  till  they  fhall  be  intirely  difcharged  and  paid  off.     Nor  can 
c<.rnnu nt  with  tnjs   provifion   well   be  underftood  as  made   by  the  Government  for  what 
■.publick  ere-  t^en    appeareij  for    publick   convenience  only,    and    confequently   to   be 
altered  by  fubfequent  acts  whenever  it  fhall  appear,  or  be  preteru'ed  to  be 
otherwife  -,   but  muft,  I  think,  be  conlidered  as  a  contract  by  the  Govern- 
ment with  the  publick  creditors,  if  the  occafion  of  thefe  acts  of  parliament 
be  attended  to.     In  which  cafe  it  will  appear,  that  the  feveral  provifions 

by 
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by  thefe  acts  made,  were  ena<5led  and  propofed   to  the  creditors  aforefiid, 
as  inducements  to  them  to  accept  of  an  intereft,  or  annuity,  for  their  debts 
by  one  fixth  part  lets  than   that  which  till   that  time  they  had  received  ; 
of  which  the  mod:  obvious  inducement  was,  that  what  was  thus  deducted 
from   the  yearly   intereft  of  their  debts,  mould   be  applied  for  the  better 
fecuring  and  gradual  difcharge  of  the   principal   of  the  laid  debts.     To 
which  lecurity,  amongft  the  other  benefits  by  the  fame  acts  of  parliament 
propofed   to   them,    they   muft,    I  think,  be    confidered   to    have    intitled 
themfelves   by   their  fubfcriptions  afterwards  made,  fubfequent  to,  and  in 
confideration  of,  fuch  propofals  made  to  them   by  the  Legiflature.     And 
whoever  will  be  at  the  trouble  of  turning  over  the  feveral  fubfequent  a<5ts 
of  parliament  relating  to  the  publick  debts,  will  find  this  provifion  for  the 
application  of  the  Sinking  Fund  frequently  repeated  and  confirmed  :    and 
in  cafes  where  by  act  of  parliament  amplication  of  monies  in  the  Sinking 
Fund  to  the  difcharge   of  debts  that   were  lefs  obvioufly,  or  lefs  generally, 
known  to  have  been  within  the  defcription  of  the  debts  intended  by  the 
provifion  above-recited,  fuch  debts  have  been,  by  the  recitals,  declared  and 
explained  to  have  been  debts  incurred  before  the  25th  of  December,  17 16, 
and  provided  for  by  Parliament  in  a  manner  that  has  plainly  intimated  it 
to  be  underftood  by  the  Legiflature,  that  the  above-recited  provifion  was 
an  engagement,  or  contract,  of  th?  Government  with  the  publick  creditors, 
about  the  punctual  obfervation  of  which  from   time   to  time   they  were 
intitled  to  have  all  poffible  fatisfaction ;  or  at  leaf!;,  that  the  punctual  appli- 
cation of  the  above-mentioned  furplufles  to  the  difcharge  of  our  prcienc 
debts,  was  regarded  by  them  as  a  matter  of  the  higheft  confcquence  to  the 
publick  welfare.     And  as  long  as  the  publick  welfare  mail   be  in  the  leaft  Therefore  it  can- 
regarded,  and  this   continues  to  be  the  only  expedient  for  removing  fuch  not  be  fuppofed 
heavy  incumbrances  on  our  affairs,  and  redeeming  fo  confiderable  a  revenue  oMh7  "^'h'"^3 
to  the  ufe  of  the  publick,  I  think  we   may   confidently  expect,  that  no  era-will  ever  pre- 
perfons  whatsoever,  whole   hands   the  adminiftration  of  our  affairs  may  at  fume  to  divert  the 
any  time  for  the  future  be  committed  to,  can  ever  be  induced  to  approve  Producc  °f  tr»e 
of,  or  recommend,  the  application  of  the  produce  of  the  Sinking  Fund,  in  from  "lie  par"*  f 
any  poffible  exigence  of  our  affairs,  to  any  other  ufes  than  thole  to  which  of  its   original 
it   {lands  now   appropriated,   though  there   were  no  other  confiderations  detonation. 
to  enforce  it. 

For  let  us  inquire  a  little,  what  publick  exigencies  can    be  fuppofed  to  In  any  fuppofed 

happen,  that  can   make  it  at  any  time  adviicable  to  divert  or  apply  the  «5genciesofftate, 

produce  of  the  Sinking  Fund  to  any  other  purpofe  till  after  the  entire  *?,'  ar.e  hkew  ,t0 
*  e  u\    1     -i  u.         1  l  Li-  n  -  ar'fe.    tt  will  be 

payment  ot  our  publu  k  debts.     Let  the  expence  that  the  circumftances  or  more  expedient  to 

our  affairs  may  at  any  time  make  neceflary,  be,  or  be  fuppofed  to  be,  ever  raife  money  by 
fo  much  more  than  what  can  be  conveniently  railed  within  the  year*,  it  new  Joans>  wic^ 
muft,  I  think,  always  appear  more  eligible  in  regard  to  the  publick  intereft,  "^  funds*a  °trh„ 
as  well  as  more  eafy   to  thofe  perfons  in  the  adminiftration,  to  whom  the  intereft  oftLm, 

H  h  h  care  than  to  break  in 

upon  the  Sinking 
Fund,, 
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care  of  providing  the  neceffary  fupplies  fhall  at  any  time  be  allotted,  to 
raife  what  mall  be  further  wanted  by  increafing  the  publick  debt  with 
further  loans  upon  intereft  provided  for  by  new  duties,  than  to  fupply  the 
fame  fums  in   any  way  from  the  produce  of  the  Sinking  Fund. 

The  computation  that  I  have  laft  made  was  to  mew,  that  the  time  in 
which  the  above  fuppofed  Sinking  Fund  of  £i, 000,000  will  be  fufficient 
to  compleat  the  difcharge  of  the  publick  debts,  will  by  no  means  increafe 
equally  to  the  increafe  of  the  principal  fum  of  thofe  debts  by  further  loans 
on  new  funds :  but  it  may  be  of  further  ufe  to  (hew,  how  much  lels  the 
increafe  of  the  publick  debts,  by  borrowing  further  fums  at  intereft  pro- 
vided for  by  new  funds,  will  retard  the  difcharge  of  the  whole  of  the 
An  il'uflration  of  publick  debts,  than  the  fupply ing  the  fame  fums  in  any  way  from  the 
this  proportion  produce  of  the  Sinking  Fund  would  do.  Let  us  fuppofe,  for  inftance, 
by  ah  example,  that  the  Government  were  obliged  for  25  years  together  to  increafe  the 
prefent  debt,  by  a  million  borrowed  in  every  year  at  an  intereft  of  4  per 
cent,  provided  for  by  further  funds,  the  above- made  computation  will 
fhew  that  chat  additional  debt  of  25  millions  would  be  paid  off  by  a  Sink- 
ing Fund  of  one  million,  applied  as  is  therein  fuppofed,  in  little  more  than 
7  years  after  the  difcharge  of  the  prefent  50  millions.  Bat  if  the  fame 
turn  were  to  be  fupplied  out  of  the  produce  of  the  Sinking  Fund,  it  is 
obvious  that  the  payment  of  the  publick  debts  muft  ftand  ftill  for  25 
years,  and  be  by  more  than  two  thirds  of  that  time  retarded  beyond  the 
time  in  which  they  would  otherwife  be  diicharged,  though  increafed  as 
aforefaid  ;  and  the  greater  the  fum  is  fuppofed  to  be,  that  in  thefe  different 
ways  is  to  be  fupplied,  the  greater  will  be  the  proportion  in  which  the 
payment  of  our  debts  will  be  delayed,  by  fupplying  fuch  expences  from  the 
Sinking  Fund,  more  than  by  the  other  way  :  or  if  the  fums  in  thefe  different 
ways  fupplied  fhould  be  fuppofed  lefs,  the  difference  of  the  delay  in  thele 
two  cafes  will  be  indeed  lefs:  but  on  luppofuiort  or  the  imalleft  fum  to  be 
thefe  two  different  ways  fupplied,  the  delay  arifing  to  the  difcharge  of  the 
publick  debt  by  this  mifapplication  of  the  Sinking  Fund,  v/ill  be  at  leait 
three  times  as  great  as  that  which  will  be  occafioned  by  increafing  the 
publick  debt  in  the  other  method. 

The  borrowing  The  borrowing  money  on  the  income  of  the  Sinking  Fund  in  any  form, 

money,  and    '      if  no  more  were  in  any  one  year   ban  owed   than  what  had   been   by  the 

charging  the  in-  Sinking  Fund  the  year  before  paid  off;    and    if  that  money  be  fuppoied  to 

ten-it  ot  it  on  the  ^   borr0wed   at  the   fame   rate   of  intereft   that   was  payable  for  tfie  debt 

sinking;  bum),  m-    ,     ,  .  ,      n.  ....  ,      r  rr  n   ■        i   t      ■  , 

ftead  of  laying     before  paid  oft  ;    will  have  the  lame  enter,  in  delaying  the  payment  of  the 

new  taxes  for  that  publick   debts,  as  the  mifapplication  of  the  revenue   of  the  Sinking  Fund 

pmpoie,  would  be  the  year  before  would  have  had  :  but  if  greater  fums  be  at  any  time  bor- 
as pernicious  an  rowccj  on  that  fl)ncl  the  payment  of  the  publick  debts  will  not  only  be 
alienation  or  tfie    .,  ,      ,  11/  i     1  •  ■  1  r,     . 

Sinking  Fund  as  ftopped,  but  put  backwards;    and  that  in  a  manner  that  obvioufly  leads 

the  taking  grois  I)Ot' 

fums  out   ot    it    that  were  equal  to  the  money  fo  borrowed. 
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not  only  to  delay  the  payment  of  the  publick  debts,  but  the  taking  away 
intirely  the  only  fecurity  yet  piovided,  that  they  fliall  ever  be  paid  off", 
l-'or  which  reafon  I  fliall  not  trouble  you,  Sir,  with  any  computation  of 
the  different  degrees  in  which  different  fceps  in  pursuing  thefe  meafures 
will  affect  us ;  but  at  once  fuppofe  it  impoffible  that  any  perfons  can  pro- 
pole  to  borrow  money,  (or  much  lei's  to  fucceed  in  it)  on  the  credit  of 
lchemes  that  themfelves  deftroy  all  probability  of  the  re-payment  of  it; 
which,  luch  meafures  as  thefe,  muff  evidently  appear  to  do,  to  thofe  that 
conllder,  that  we  have  already  had  the  greateft  advantage  from  the  re- 
duction of  intereft  that  can  with  reafon  be  hoped  for  in  the  provifion  of 
the  prefent  Sinking  Fund ;  which  if  we  onca  part  with  in  exchange  for  an 
increafed  principal  debt  at  a  lower  rate  of  interelt  only,  it  will  be  madne's 
to  expect  that  either  fuch  a  lower  rate  of  intereft",  or  any  alteration  in  our 
circumftances  for  the  better,  will  admit  of  the  fame  kind  of  provifion  to 
be  made  again  for  the  payment  of  our  debts  increafed  by  fuch  meafures 
{is  thefe  are. 

I  cannot  therefore,  Sir,  amongft,  the  ordinary  viciflitudes  of  the  affairs 
of  any  nation,  not  even  amongft  any  long  and  expenfive  wars,  that  it  may 
be  neceflary  for  the  defence  and  fafety  of  thefe  kingdoms  to  carry  on  with 
our  neighbours,  find  out  that  exigence  of  our  affairs  that  can  make  the 
mifapplication  of  the  Sinking  Fund  appear  neceflary,  or  probable  to  be 
put  in  practice ;  while  it  is  fo  certain,  that  the  lands,  eftates,  expence,  or 
commerce  of  Great-Britain,  will  yet  eafily  admit  of  farther  duties  fuffkient 
to  furnifh  new  funds  to  anfwer  the  intereft  of  fuch  fums  as  any  publick 
pecafions  that  I  can  reprefent  to  myfelf  can  call  for.  Nor  can  I  fear,  that 
fuch  duties  will  not  be  chearfully  voted  and  fubmitted  to,  when  they  ihall 
appear  neceflary  to  prevent  the  mifapplication  of  an  annual  fum  employed 
in  fo  ufeful  and  neceflary  a  fervice  to  the  publick,  as  the  reduction  of  our 
debts ;  while  that  appears  to  be  retarded  fo  much  more  by  difcontinuing 
the  payment  of  thofe  debts,  than  by  the  increafe  of  them. 

There  is  another  objection   to  the  probability  of  the  payment  of  our  Examination  of 

publick  debts,  which,  if  1  did  not  frequently  meet  with  it,  Ilhould  chufe  not  anther  reafon 

to  mention,  from  my  apprehenfions,  that  in   ftating  of  it  as   I  have   met  ^lllcfJ,has  late,y 

with  it,  I  ihould  be  obliged  to  mention  my  fuperiours  with  lefs  decency,  fufpetHn^thatth- 

than  that  grateful  fenfe  of  the  happinefs  we  enjoy  under  the  prefent  reign  miniiters°of  flaw 

would  on  all  other  occafions  lead  me  to,  or  than  you,  Sir,  from  the  fame  will  not  long  cor 

motives  would  expect  from  me.     But  as  you  are  plealed  to  admit  you  have  tl»<«  to  apply  the 

r  •  i    •    r  i  n     •  i  ■       •      ■  whcleof  tneSink- 

often  met  with  it  from  others,  you  will  give  me  leave  to  mention  it,  in  my  jn_  fund  t0  th(J 

way  to  anfwer  it.     The  objection  I   mean  is,  Th.it  the  continuance  of  our  difcharge  of  the 

publick  debts  is,  and  always  muft  be,  the  intereft  of  perfons  in  the  admi-  national  debt, 

niftration  ;   that  the  greateft  profit  of  their  employments  arifes  from  hence; 

and  that  the  neceflary  power  and  influence  to  fupport  themfelves  in  thofe 

H  h  h  2  employments, 
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employments,  depend  greatly  on  their  having  refcrved  to  themfelves  the 
dilpofition  of  the  various  offices  and  employments  in  collecting  and  apply- 
ing the  revenues  appropriated  to  the  payment  of  the  publick  debts;  which, 
when  thofe  debts  mall  be  discharged,  can  fubfift  no  longer. 

It  mufl  be  ob-  Whatever  truth  we  mould  admit  to  be  in  this  objection,  we  have  the 
■eafon'tlrit  P^ealure  or  obferving,  that  it  appears  to  be  equally  true,  from  the  frequent 
both  the  king  and  an^  earneft  recommendations  from  his  Majefty  of  the  neceffary  meafures  for 
the  niinirters  of  discharging  the  publick  debts  to  the  care  and  endeavours  of  the  legislature  ; 
(late iiave hitherto  the  feverai  fteps  that  have  been  taken  by  them;  and  the  great  and  effectual 
carefuf^arply  lrov^lon  t'lat  's  already  made  for  this  purpofe ;  that  nothing  can  have 
the  Sinking  Vund  been,  or  will  be,  more  fincerely  intended  and  endeavoured  by  his  Majefty, 
to  its  proper  ufc,  or  the  perfons  who  have  had,  or  fhall  have,  the  honour  to  be  employed 
th^  diich.irge  of  by  him. 
the  national  debt. 

5t  may  further  be  But  from  the  fenfe  I  have  juft  now  profeffed  to  have  of  the  bleffings 
obierved,  in  an-  we  enjov  uncjer  the  prefent  government,  I  muft  conftfs,  I  Should  with  no 
reafon,  that  it  is  pleafure  look  forwards  on  that  period  of  rime,  when  his  prefent  Majefty  or 
not  neceffary,  or  his  fuccefibrs  Should  be  deprived  of  the  means  of  Supporting  it,  or  even  of 
probable,  that,  rewarding  and  encouraging  the  fidelity  and  fervices  of  their  beft  fubjeds. 
ddM^teS  The  chief  llfe  tnerefore  th«  I  have  propofed  to  make  of  this  objection, 
paid  off!  the  taxes  >s  t0  take  an  occafion  from  it,  of  considering  how  far  it  is  probable  that 
which  now  pay  fnch  a  reform  as  is  above  Suppofed,  of  the  various  employments  in  colled- 
the  imereit  or  it  jng  ancj  receiving  the  prefent  revenues,  will  take  place  on  the  dilcharge  of 
•will  be  abolished.  the  ptlbj;dfe  dcbts.  or  how  far  it  is  reafonabie  that  it  Should  do  fo.     And 

this  iuppofuion  being  founded  on  a  preemption,  that  the  particular  duties 
now  appropriated  to  the  payment  of  the  publick  debts  will,  after  the  pay- 
ment of  them,  be  immediately  removed,  the  reaibnablencis  of  that  pre- 
emption will  be  the  matter  in  queftion. 

The  Government         por  tjie  pUrp0fe  of  this  inquiry,  Sir,  I   Should  propofe  it  to    be  con- 

to^other'mw   ^lc'ered,  that  the  lupport  of  our  government  neceffarily  requires  a  confider- 

that  are  granted'  able  annual  expence,  that  is  at  prefent  ordinarily  Supplied  by  other  taxes 

anew  every  year,  than  thole  which  have  been  provided  to  anfwer  the  payment  of  the  publick 

tn  ^Vrf  *   i:  debts  ;   that  the   prefent  ordinary  provision  for  that  annual  expence  has 

tax'"'   uem'H't"  been  hitherto  determined,  rather  by   the  neceffities  of  the  publick,  than 

by  choice ;  and  that  it  yet  remains  to  be  debated,  how  far   the  duties  at 

prefent  appropriated  to  the  payment  of  our  debts,  or  part  of  them,  may, 

after  the  dilcharge  of  thofe  debts,  be  continued  and  made  to  aniwer  the 

oidmary  annual  expence  of  our  government,  more  to  the  advantage  of  the 

publick,    with    lefs   burden   and   expence   to   the  particular  eftates  of  his 

Theft  taxes      ivlajdty';,  Subjects  in  this  kingdom,  and  confidently  with  a  more  eq  ial  and 

liiij;ht,    when  the  ,         .  i  c    i      ?        i  i  r  ■  ■    o   ,    ■ 

national  debt  was  rea!onabie  pioportion  or  tiic  burthen  or  expence  by  every  fubject  lubmitted 

all   paid  off,    be  to, 

dtupt,  and  their  place  Supplied  by  feme -of  the  duties  which  now  pay  the  intereft  of  the  faid  debt. 
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to,  to  the  benefit  he  receives  from  the  iupport  of  our  government,  than  is 
now  done  by  the  prefent  provilion  made  for  the  aforcfaid  ordinary  annual 
expence. 

It  is  in  vain  to  fuppofe,  that  the  necefiary  expences  of  a  government 
are  to  be  fupplied  by  any  taxes  that  are  no  ways  burthenibme  to  the  whole 
or  fome  part  of  the  community,  and  confequently  to  which  fome  objections 
may  not  be  dreffed  up  by  perfons  interefted  in  avoiding  them  -,  which  ob- 
jections, however,  when  fuch  taxes  appear  necefiary,  it  is  unreafonable  to 
propofe  or  aggravate.  I  (hail  not  therefore  point  out  any  inequality  or 
hardfhip  that  I  may  apprehend  to  be  in  the  ordinary  annual  provifion  made 
amongft  us  by  a  land-tax  j  but  content  myfelf  with  making  fome  obfer-  This  would  be 
vations,  tending  to  recommend  the  greateft  part  of  the  duties  now  appro-  found  t0  be  ver/ 
priated  to  the  payment  of  our  debts,  as  the  moft  convenient  and  reafonable  eluitab.!e   aad 

j-  ■  convenient 

tax^s  to  fupply  the  ordinary  expence  of  our  government,  when  redeemed 
by  the  payment  of  thofe  debts. 

Upon  enumerating  the  feveral  duties  which  at  different  times  have  been  The  latter  duties 
provided  to  anfwer  the  demands  of  the  publick  creditors,  it  will  appear  ^vh!ch  now  Pa.y 
that  the  greateft  part  of  them  (whether  collected  by  cuftom  or  excifef  nation^debt)  C 
have  been  laid  upon  commodities  in  general  ufe  and  confumption  amongft  are,  for  the  moll 
that  part  of  the  inhabitants  of  this  country,  whofe  circumftances  will  admit  part,  duties  on  the 
of  the  expence.  confumption  of 

1  commodities. 

About  thefe  duties  it  will  appear  upon  reflection  to  be  generally  true 
that  they  have  been  added  to  the  price  which  thofe  commodities  had  before 
the  impofition  of  fuch  duties,  and  from  thenceforth  to  be  ultimately  paid 
in  the  laft  price  of  fuch  commodities  by  the  coniumer. 

Upon  which  fuppofition,  if  the  aforefaid  duties  are  either,  by  way  of 
cuftom  or  excife,  generally  collected  throughout  the  country  where  fuch 
commodities  are  confumed  ;  it  is  plain  that  the  faid  duties  will  generally 
be  paid  by  every  peribn  refiding  in  fuch  a  country,  nearly  in  proportion 
to  his  ordinary  annual  expence. 

And  this,  Sir,  is  the  fhare  or  proportion  which,  of  all  others,  I  think  Thcfe  are  the 

moft  eligible  to  be   taken  from  every   perfon  reliding   in  a  country  where  moft  convenient 

great  part  of  the    inhabitants  fubfift   by   commerce,  towards   the  publick  [axes  .that  can  be 
&  rj-.  r    ,  ■  t-  •.•  la'd  m    a  com- 

expences  or  the  government  or  that  country,  when  it  can  in  this  manner  mercial  country. 

be  done,  without  enquiring  exactly  into  the  expence  of  every  particular 

inhabitant. 

For, 
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An    advantage  por>  firft,  in  this  way  the  publick  expence  is  leafl  fenfibly  felt  by  thofe 

c  ongirgtotluie  W]1Q  reaijy  contribute  towards  it  ;  every  perfon  being  voluntary  in  his 
expence,  and  gratifying  himlelf  while  he  is  contributing  from  his  eftate  to 
the  expence  of  the  government. 

A  fccond  advar.  2.  Contributions  in  this  manner  generally  made  by  the  inhabitants  of 
tUm  n^'n«t0"a  country  in  proportion  to  their  expence,  will  be  likewife  made  in  a  near 
proportion  to  the  real  value  of  the  property  of  the  fame  inhabitants  •,  per- 
haps, a  nearer  than  it  would  be  done  by  a  law  made,  diredting  the  publick 
expences  to  be  levied  in  that  proportion,  from  the  great  difficulty  of  finding 
out,  and  plain  inconvenience  of  exactly  inquiring  into  the  real  value  of 
eveiy  man's  property  for  a  purpofe  of  this  kind,  in  a  country  fo  much 
engaged  in  traffic!;  as  our's  is,  Nor  will  taxes  upon  our  expences  vary 
much  from  taxes  proportioned  to  the  value  of  our  property,  (if  long  con- 
tinued) from  what  may  at  firft  fight  appear  a  reafon  for  that  conclufion  ;  I 
mean,  the  different  choice  of  the  thrifty  and  extravagant  in  the  proportion 
of  their  expences  ■,  the  firft  of  which,  by  contributing  little  himlelf  to  the 
publick  expence,  is  providing  for  larger  contributions  by  his  fuccefibrs  j 
and  the  other,  by  contributing  too  largely  in  hade,  is  incapacitating  him- 
lelf for  contributing  at  all. 

Advantages  of  j  think  alio,  that  in  thofe  particulars  in  which  a  tax  proportioned  to  our 

thefe  taxes  a  L-.e  eXpcnces    eitner  does,  or  may  be  contrived  to,  vary  from  one  intended  to 
direct    taxes    on  .    r     ,      '  *  /  .  .  •      .   '  _  „  .     . 

property,  lev>'  the  lame  ium  in  proportion  to  the  value  or  property  in  Great-Britain, 

fuch  a  tax  on  our  expences  appears  the  more  eligible. 

i.  A  tax  proportioned  to  the  expences  of  perfons  refiding  in  Great- 
Britain,  will  collect  a  proportion  of  the  income  of  the  various  profitable 
profeffions  and  employments  amongft  us,  and  of  the  annual  gains  of 
foreign  and  inland  commerce;  all  which  being  received  and  enjoyed  by 
virtue1  of  the  laws,  and  under  the  protection  of  this  government,  mould, 
together  with  the  annual  income  of  our  property,  contribute  towards  it. 

2.  It  will  likewife  collecl:  and  take  in  a  proportion  of  the  annual 
income  of  fuch  eftates  or  employments  as  fupply  the  expence  of  foreigners 
on  different  accounts  refiding  in  Great-Britain,  as  well  as  of  fuch  of  his 
Majelty's  fubjects  who  chule  to  refide  he  e  and  fupport  their  expences  by 
the  income  of  eftates  in  Ireland,  or  any  of  our  colonies  or  plantations  in 
America  or  ellewhere  •,  from  whom,  in  return  for  the  protection  their 
eftates  receive  from  the  arms  or  influence  of  Great-Britain,  fupported  at; 
our  expence,  no  contributions  in  common  with  the  inhabitants  of  this 
kingdom  can  be  thought  unreafonable. 

i     -  Contributions 
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Contributions  thus  made  by  perfons  rcfiding  in  Great-Britain,  in  pro- 
portion to  their  expences,  will  likewife  include  a  proportion  or"  the  annual 
income  of  fuch  eftates  as  may  be  brought  hither  by  foreigners  chufing  to 
fettle  amongft  us,  or  by  any  of  our  own  countrymen  returning  with  their 
gains  from  other  countries. 

In  (ho*t,  it  will  include  a  proportion  of  all  eftates  whatfoever,  whether 
within  or  without  the  kingdom  or  Great-Britain,  and  whether  dilcovered  or 
not  dilcovered,  that  any  way  iupply  the  expences  of  our  inhabitants,  in  a 
manner  (as  is  above  obferved,)  not  grievous  to,  or  liable  to  be  complained  of 
by,  the  contributors  themfelves,  and  with  the  further  good  oeconomy  of  fpar- 
ing  on  ordinary  occafions,  and  increafing,  that  publick  (lock,  that  immove- 
able part  of  our  property  within  this  kingdom,  to  which  in  times  of  extra- 
ordinary danger  and  expence  we  mult  necelTarily  have  recourfe. 

It  may  likewife   be   confidered,  in    recommendation  of  this  manner  of  Duties  of  this 
fupplying  the  ordinary  expences  of  our  government  by  duties  in  the  man-  kind  may  alio  he 
ner   above  fuppoled,  levied  in   proportion    to  our   expences,  what  farther  11KlJe  Inllr 
conveniencies  to  the  publick   may  be   procured  by  fuch  duties,  over  and  cloul°  regulation 
above   fuch    a  Iupply   to  its   ordinary   expences;    fuch   as  difcouraging  the  of  our  trade, 
confumption   of  fuch   foreign  commodities   as   may,   in   a  manner  plainly 
inconvenient  to  the  publick,  interfere  with,   or  hinder   the  confumption  of, 
the  produce  or  manufactures  of  our  own   country ;    abating  the  extraordi- 
nary price  of  foreign   commodities,  or   the   exorbitant  gains  of  foreigners 
by  the  importation  of  them;    the  diminifhing  a  trade  carried  on  with  any 
or  our  neighbours,  the  balance  of  which  is  too  evidently  in  their  favour; 
the  encouraging  any  other  more  profitable  branch  of  the  Britifh  commerce ; 
or   the    preventing   the  increafe   of  any  particular  article  of  expence,  that 
may  too  plainly  tend  co  debauch  the  manners,   or  abate  the  induitrv,  of  his 
Mnjeity's  fubjecls.     Of  this  kind  many  are  the  conveniencies  that  may  be 
procured  ro   a   country,  by   the   fame   meal u res   that  Iupply    the   ordinary  VTe  may   il.ec 
expences  of  its  government     And  when  it  (hall  be  confidered  to  how  manv  fare  conclude  ghat 
publick  ufes  of  this  lbrt  feveral  of  the  duties  appropriated    to   the  payment  U  ?•     not, bt  e,x" 

r  j    l  r   l,-  r  1         1  1   •  j  i  i         1  Pfdieiit, when  the 

or  our  debts  are  lubiervienr,  behdes  the  annual  income  produced  by  them  ;  national  debt  ihalt 
I  believe  it  will  appear  by  no  means  eligible,  and  much  lefs  neceffary,  that  be  totally  dif- 
the  whole  of  thofe  duties  mould,  im  neuiately  after  the  payment  of  the  cha,gcd>  t0  »°o- 
publick  debts,  be  removed  and  determined;  when  the  lame  conveniencies  tn't '„'  -  e  " 
may  be  ftill  preserved  to  us  by  the  continuance  of  them,  and  the  income  ployed  in  paying 
of  thofe  duties  be  maJe  to  iupply  fuch  of  our  expences  as  are  now  pro-  the  intereft  ol  it. 
vided  for  by  lefs  equal,  or  lefs  beneficial,  taxes. 

Such  confiderations  as  thefe,  I  think,  are  fufficient  to  remove  the 
above-mentioned  fuppofiriori,  that  the  payment  of  our  publick  debts  is 
inconliftent  with  the  mtereft  of  a  Britifh  mifliftry;    in    which,    ...owever,  I 

could 


424  The  Prim  if  Us  of  the  Dbtfrmc  of  , 

It  may  further  be  could   ft  ill  advance  farther,  by  remarking   how   remote   the  views  of  any 
oblerved,  in  an-  interefl;  or"  t]^s  kind  arc<.  placed,   by  the  length  of  time  that  will  be  neceiTa- 
advanced    above  ri'v  required  for  the  dilcharge  of  our  prefent  debts  from  a  Sinking  Fund  ; 
in  page  419,  that  and   by  obferving,    that  the  removal  of  any  part  of  the  prefent  duties, 
the  views    men-  which  are  any  ways  inconvenient  to  the  publick,  and  are   continued  now  " 
troncdinthatrea-  on]v  uecaufe  appropriated  to  the  payment  of  fome  part  of  our  debts,   will 
mote  to  influence  ky    no  means  imply  or  even  admit  of  a  reduction  of  officers  employed  in 
the  minifteis   of  the  collection  of  thofe  kind  of  duties,  either  by   way  of  cuilom  or  excife, 
i!ate  for  many    jn  the  feveral  ports  or  diftricts  in  Great-Britain,  in  proportion  to  the  income 
years  to  come.      0f  fuch   abolifhed   duties;     and  from   feveral  other  reflections    that    have 
occurred  to  me  on  this  fubject,  if  I  did  not  think  it  unnecefiary  any  farther 
to  follow  fo  groundlcfs  and  indecent  a  jealouty  or  the  integrity  and  publick 
fpirit  of  fuch  of  my  countrymen,  who  fhall  for   the  future    leferve  and 
attain  to  the  favour  and  confidence  of  his  Majefty  or  his  fucceffors. 

Thus  far  I  have  been  endeavouring  to  make  out,  that  the  provifion 
already  made  of  the  prefent  Sinking  Fund  is  an  expedient,  from  which  we 
may  with  great  confidence  expect  the  full  and  effectual  payment  of  the 
principal  of  our  prefent  debts  within  a  few  years.  Upon  which,  Sir,  if  I 
have  dwelt  longer  than  you  may  have  thought  neceffary,  1  hope  you  will 
be  pleafed  to  confider  in  excufe  of  it,  how  far  I  muft  have  been  led  to  do 
fo,  by  attending  to  the  happy  influence  that  a  general  confidence  in  the 
efficacy  of  this  expedient  would  have  on  the  credit  of  our  publick  funds, 
efpecially  in  cafe  that  the  meafures  lately  taken  by  fome  neighbouring 
princes  mould  make  a  rupture  with  them  neceffary  to  us  •,  and  how  far  fuch 
a  general  opinion  of  the  efficacy  of  this  fcheme  has  a  tendency  to  forward 
and  increafe  the  fuccefs  of  it. 

,  . .  . 
/n  inquiry  whs-  I  am  now  brought,  Sir,  to  the  laft  tafk  that,  in  obedience  to  your 
ther  the  Govern,  commands,  I  have  affigned  myfelf  •,  and  am  to  inquire  what  meafures  it 
prudencef  to  en"  mav  ^e  mo^  ^or  l^e  'ntereft  of"  the  publick  to  take  in  the  application  and 
deavour 'to  pro-  ule  of  the  Sinking  Fund  from  the  year  1727.  About  which  the  only 
cure  a  further  re-  queftion  that  can,  as  I  think,  be  put  is,  Whether  it  fhall  he  from  thence- 
dudjon  of  the  in-  forth  advifeable  for  us  to  endeavour  after  a  greater  increafe  of  the  Sinking; 

ttTCit  or   the  na.« 

tional  debt.  "  Fund,  by  a  farther  reduction  of  the  intereft  of  the  publick  debts  ?  Or  if 
it  may  not  be  then  on  the  whole  more  for  the  publick  intereft,  to  endeavour 
only  after  fuch  an  increafe  of  the  aforefaid  fund,  as  will  be  produced  by 
the  application  of  it  from  time  to  time  to  the  difcharge  of  the  publick 
debts,  and  the  addition  of  the  yearly  intereft  of  fuch  of  the  faid  debts  as 
fhall  be  from  time  to  time  paid  off. 

Before   I  proceed  to  any  other  confideration  which  it  may  be  thought 
material  to  attend  to  in  determining  this  queftion,  I  fhall  take  leave  to  ftate 
the  greater  effect  the  firft  of  thefe  different  meafures  would  have  in  accele- 
rating 


UFE.ANNUiTIES,  425 

wing  the  payment  of  the  publick  debts  thin  the  other  of  them.     And 

this  I  chufe  firft  to  do,  beeaufe   in  an  affair  of  this  publick  concern,  an„i 

where  we  are  not  to  be  fuppofed  to  give  ourfelves  the  trouble  of  the  fama 

exactnefs  jn  computation  that  we  fhould  ufc   in  our  own  priv»te  affairs,  I 

am  a  little  apprchenfive  that  people,  when  they  turn  their  thoughts  to  this 

Hibjedt,  are  apt,  upon  any  increafe  or  the  Sinking  Fund,  to  promife  them* 

felves  a  farther  degree  of  djfpatch  in  the  payment  of  the  publick  debts  in 

proportion   to  fuch  increafe.     For  an  inftance,  to  explain   my  meaning  :      Of  th<j    efffccl 

\  fear,  t h a t  upon  dating  from   the   above-mentioned  fuppofition,  that  the  which  an  increafe 


Sinking  Fund  of  £1,000,000  was  increafed  to  £1500,000  per  annum,  by  °J   *°r  - 
—  -u-,., .  „r  .  „_.    :_.«_„a ..,    _:n: JL_   j  .u.    r. .-  j     *    Fund    f 


Sinking 
an  abatement  of  1  per  cent,  intereft  on  50  millions,  the  debt  fuppoled  to  /"no00  T°™  Pfr 
be  paid  off  by  it;    on  dating  fuch  a  cafe,  I  fay,    I  fear  it  would    be    in  annum  'to 
hade  inferred,  from  the  Sinking  Fund's  being  increafed  to   half  as  much  £1500.000  per 
again  as  it  was  before,  that  the  publick  debts  would  be  likewife  paid  off  "/"J?!"'  byf  *  fe" 
by  the  Sinking  Fund  fo  increafed  half  as  foon  again,  or  that  the  publick  t^efUpon  a  debt 
debts  would  be  paid  off  by  a  Sinking  Fund  of  one  million  and  a  half  per  of   50    mi. Horn 
annum  in  two  third  parts  of  the  time  that  would  be  taken  up  in  difcharging  from  4  per  cent. 
it  by  a  Sinking  Fund  of  one  million  per  annum  only.     But  this  inference  tQ  3  Per  cen.t# 
would  not  oe  true,  by  whatever  means  the  Sinking  Fund  were  fuppoled  to  *cceU  atin^  \\ 
be  fo  increafed  ;    and  lead  true,  when  the  increafe  of  the  Sinking  Fund  is  time  in  which  the 
made  by  a  reduction  of  the  intereft  of  the  debt  to  be  paid  off  by  it,  frid  debt  would 

be  compleafly 

If  the  afore&id  fund  of  £i,ocq,ooq  per  annum  were  increafed  tQ  u  arg  ' 
£1500,000  by  an  addition  made  to  it  of  £500,000  per  annum  provided 
by  a  new  tax,  or  any  otherwife  than  by  an  abatement  of  the  intercd  of  the 
50  millions  to  be  paid  off,  which  ffiould  continue  to  carry  4  per  cent, 
intereit,  it  would  be  true,  that  while  the  faid  increafed  Sinking  Fund  is 
fuppofed  to  be  applied  to  the  difcharge  of  that  debt,  it  would  pay  off  in 
every  year  half  as  much  again  as  the  Sinking  Fund  of  one  million  only, 
beginning  at  the  fame  time  to  be  applied  to  the  fame  purpofe,  would  do 
in  the  fame  yean  and  at  the  end  of  any  number  of  years,  in  which  both 
funds  are  fuppofed  to  continue  fo  applied,  will  have  paid  off  a  principal 
fum  exceeding  the  principal  turn  paid  off  by  the  Sinking  Fund  of  one 
million  only,  by  one  half  part  of  the  latter  5  or  in  other  wotds,  the  prin- 
cipal fum  paid  off  by  the  aforelaid  greater  fund  will  be  to  that  paid  off  b) 
the  leffer,  either  in  an  equal  number  of  years  from  the  time  they  begin  to 
be  applied,  or  jn  any  one  year  equally  diftant  frum  that  time,  in  the  pro* 
portion  qf  three  to  two,  And  in  this  fenfe  the  aforeiaid  greater  fund  may 
be  faid  to  pay  off  the  publick  debt  half  as  fait  again,  as  in  the  fame  time 
it  will  pay  off  half  as  much  again,  But  from  hence  it  is  not  to  be  in* 
ferred,  that  the  lefs  fund  will  be  half  as  long  again  as  the  greater  in  dif- 
charging the  fame  principal  fum ;  or  that  the  fame  principal  fum  would  be 
paid  0!}  by  the  greater  fund  in  two  thirds  of  the  time  that  would  be  taken 
up  in  difcharging  it  by  the  fmalkr  fund  j   and  of  this  the  plain  reafon  will 

\  I  i  foon 
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1bon  appear  on  infpecting  the  above-made  computations;  from  which  it 
may  be  obferved,  That  the  Sinking  Fund  applied,  as  we  have  all  along 
fuppofed  it,  is  increafing  by  an  addition  in  every  year  made  to  it  of  the 
intereft  of  that  principal  fum  which  was  paid  off  by  it  in  the  year  before  •, 
from  whence  both  the  income  of  the  fund  itfelf,  and  the  principal  fums 
annually  paid  off  by  ir,  are  in  every  year  greater  than  in  the  year  before, 
and  increafing  in  every  year  by  an  addition  greater  than  the  addition  made 
to  it  in  the  year  before :  from  whence  it  neceffarily  follows,  that  in  a  feries 
of  payments  made  by  the  Sinking  Fund  for  any  number  of  years  carried 
on,  the  payments  towards  the  latter  end  of  fuch  feries  muft  be  confiderably 
greater  than  thofe  before ;  and  that  the  amount  of  the  payments  for  any 
number  of  yeaTS  feparated  at  the  latter  end  from  the  reft  of  the  feries, 
muft  greatly  exceed  the  amount  of  the  payments  for  any  equal  number  of 
years  in  any  other  part  -of  the  fame  feries.  And  from  hence  it  muft  appear, 
that  the  excefs  of  the  payments  made  by  the  greater  Sinking  Fund  above 
thofe  made  by  the  lefs  in  the  fame  number  of  years,  will  not  be  a  rule  for 
determining  the  time  in  which  they  muft  feverally  be  employed  in  dif- 
charging  the  fame  principal  fums. 

The  rimet)fTnch        And  ;t  w;n  De  further  from  the  truth,  in  the  cafe  of  the  Sinking  Fund 
compkat       -      increafed  from  an  abatement  of  the  intereft  of  the  debt  to  be  paid  off,  by 

charge  would  not  \.  .  .   r  »       / 

be  thereby  dimi-  an  audition  or  an  annual  income  equal  to  one  hair  part  or  its  income  before 

mfhed  to  two      fuch  increafe,  to  fiippoie,  that  from  thenceforth  the  debt  will  be  difcharged 

thirds  of  what  it  jn  two  third  parts  of  the  time  which  would  have  been  otherwiic  required ; 

waf   e  ore.  becaufethe  additions  from  time  to  time  made  to  a  Sinking  Fund  employed 

in  the  payment  of  a  debt  carrying  3  per  cent,  intereft  only,  do  not  increafe 

in  the  fame  or  lb  great  a  proportion,  as  thofe  made  annually  to  a  Sinking 

Fund  in  the  diicharge  of  a  debt  at  4  per  cent.     From  which  circumftance 

the  lefs  Sinking  Fund  increafing  by  this  greater  ratio  or  proportion,  would 

in  a  longer  feries  than  I  hope  we  have  any  thing  to  do  with  in  the  prefent 

cafe,  have  fo  considerable  an  advantage,  as  to  overtake  the  greater  Sinking 

Fund   in   its  payments,  and  from  thence  to  be  every  year  difcharging  a 

greater  debt. 

$ut  in  the  cafe  we  have  fuppofed,  of  a  debt  of  fifty  millions,  the  time 

in  which  we  have  before  computed  that  that  debt,  carryings  per  cent. 

^  'n fwof ld  °"ly  intereft,  may   be  paid  off  by  a  Sinking  Fund   of  £1500,000,    is  23  years 

^re  by  about  one  anc^  onc  nal*  near'v  ;  a"d   by  the  Sinking  Fund  of  £1,000,000,   the  debt 

iixth  part  of  its  continuing  at  4  per  cent,  intereft,  it  may  be  paid  off  in  about  28  years ;    fo 

former quantity,    that  the  time  faved   in  the  difcharge  of  our  debts  by  the   reduction  of 

them  to  3  per  cent,  intereft,  appears,  on  the  aforefaid  fuppofirions,  to  be 

4  years  and  a  half,  or  thereabouts;    which  is  fomething  lefs  than  one  fixth. 

part  of  the  time  in  which  the  fame  debt  might  be  difcharged  without  any 

further  reduction  of  the  intereft. 

Another 
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Another  way  of  ftating  the  advantage  to  die  publick  in  this,  contradion  Another  way  or 
of  the  time  which  our  debts  may  take  up  in  the  difcharge  of  them,  from  eaiinat|ngthea»- 
28  to  23  years  and  a  half,  would  be  to  find  out  and  affign  that  annual  lubiufk  which'6 
fum,  which,  added  to  the  above-fuppofed  Sinking  Fund  of  £i,ooo,oco  at  would  arife  from 
the  publick  expence,  and  without  any  further  reduction  of  the  inrereft  of  f«-h  a  diminution 
the  debt  to  be  paid  off,  would  anfwer  the  fame  purpofe  as  the  addition  of  °,  .t,he,  timc  In 

r  1/11  /•  1        •  r r     1  111  i-  which  the  n.-uimi- 

£500,000  to  that  tund  taken  from   the  income  or  the   publick   creditors,  a|  (jcot  wouid  be 
and  contract  the  time  in  which  the  payment  of  50  millions  would  be  com-  difcharged, 
pleated,  from  28  years  to  23  and  a  half.    And  this,  Sir,  will  be  found  to  be 
almoft  £322,000  -,    which  yearly  expence  to  the   Government  for  23  years 
and  a  half,  would  anfwer  the  fame  purpofe  as  the  above-fuppofed  dedudion 
of  £500,000  per  annum  from  the  income  of  the  publick  debts.     And    this 
advantage  I  chufe  to  ftate  diftindly  as  it  is,  before   I  proceed  farther,    be- 
caufe  I  think  in  all  the  difcourfe  I  have  met  with  on  this  publick  affair,  I  I*.1*  by  n°  means 
have  feldom  heard   any  diftindion   made  about  the  convenience  of   the  *hJa"    becaufe't'he 
fcveral  redudions  of  intereft  from  6  to  5  per  cent,  and  from  thence  to  the  former  reduaions 
rate  of  intereft,  at  4  per  cent,  which  is  fliortly  to  take  place  ;   or  relating  of  the  intereft  of 
to  the  further  redudion   to   3    per  cent,  which  we  feem  to  intend  and  be  'he  Publ'ck  debts 
providing  for ;    but  on  the  contrary,  they  feem   all  to   be  confidered   and  toeper cenYlnd 
expeded  alike,   as  of  equal  advantage  in  difpatching  the  difcharge  of  the  from  5  per  cent, 
publick  debts  j   though  it  be  at  the  fame  time  true,  that  by   the  firft  of  to  4  per  cent,  have 
thefe  redudions  we  came  only  to  have  any  Sinking  Fund  at  all  j  and  to  the  b,een  Denefic«il  t0 
fecond  of  thefe  redudions,  together  with  the  provifions  at  the  fame  time  fore  a  fj,^.^ 
made  about  the  unredeemable  annuities,  we  owe  it,  that  the  total  payment  dudionofthefaid 
of  our  debts  by  this  expedient  begins  to  appear  pradicable.     But   in  thofe  intereft  from  4per 
circumftances  in  which  we  now  are,  and  with  thofe  views  which  we  at  pre-  cef"-to3Per«nt. 

'-*-  >,.'.  »     -         \L>  ill  "lljrt  be  bene* 

lent  have  of  the  payment  of  our  debts  within  no  great  length  of  time,  fcialtok. 
from  the  provifions  already  made  for  that  purpofe,  by  the  redudion  of 
intereft  hitherto  effeded  or  contraded  for ;  I  think  we  are  at  liberty,  before 
any  further  fteps  of  this  kind,  to  confider  of  fome  probable  confequences 
that  may  follow  upon  them  -,  which  to  have  produced  as  objedions  to  any 
former  redudions  of  publick  intereft,  while  they  appeared  fo  neceffary, 
might  have  been  thought  impertinent  or  untimely. 

It  feems  to  me  to  have  been  an  opinion  of  late  years  pretty  generally  A  redudion  of  the 
agreed  to,    (perhaps  as  long  fince  as  the  celebrated  Mr.  Locke's  perform-  !£t?re!t  °/  money» 

5  lift.-    n\    1-l         11  1  •  n     1  ',/•"  K  IS  brought 

ance  on  that  lubjed)  That  all  attempts   to  reduce   intereft   by  compulfwe  ah0Ut  without 
methods,  or  by  force  of  any  laws  made  for  that  purpofe,  are  not  only  un-  compulfton,  is 
likely  to  fucceed,    but  on  other  accounts    inconvenient  to  the  publick  :  commonly 
but  I  know  not  if  the  intereft  of  the  publick  in  the  redudion  of  it  by  any  ^ee™^  a  fir^ 
other  means  effeded,  has  been  much  confidered  ;  or  if  fuch  a  redudion  of  fpeiify. 
intereft  is  not  ufually  expeded  by  us  with  general  fatisfadion,  arifing  from 
our  regarding  it  as  the  effed  of  the  common  and  natural  caufes  of  a  lower 
intereft  in  every  country,  and  fuch   alterations  in  our  circumftances  as  are 
truly  enumerated  amongft  the  inftances  of  publick  prc-lperity. 

Iii  2  Mr. 
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Of  the  eaofes  of        Mr.  Locke,  in  his  aforefaid  treatife  on   this  fubjedV,  mentions,  -&s  the 
the  variations  of  natl]ra)  caufes  ot  the  variations  of  the   rate  of  intereft  in  any  country,  the 

the  rate  of  inte-  .  c     .  •  •  1  ■  c  1  •      V-     , 

reft  for  money.      variations   or  the   proportion  that   the  quantity   ot   money  bears  in  luch  a 

country   to   the   demand   for   ir,  arifing  either  from  the  quantity  of  debts 
contracted  amongft  the  inhabitants  or  of  the  trade  carried  on  by  them. 
To  which  occafions  of  a  demand  for  money,  I  think   fhould  be  generally 
added  all  other  circumftances  in  the   affairs  of  fuch  a  country,  as  may  be 
there  luppofed  ordinarily  to  contribute  to,  or  be  the  occafion  of,  a  greater 
or  lefs  demand  of  that  kind.     And  as  a  further  natural  and  ordinary  caufe 
of  a  variation  any  where  in  the  rate  of  intereft,  I  lhojl  J  chue  to  add  fuch 
alterations  in    the  circumftances  or  fituation  of  the  -iffairs  of  the  country 
where  fuch  a  vtriation  happens,  as  may  make  it  more  or  lefs  dangerous  or 
f.cure  to  advance  money  upon  loans  in  all  or  any  of  the  different  fcenes  of 
bufinefs,  where  negotiations  of  this  kind  are  ufually  carried  on ;  by  which 
When  the  intereft  lait  caufe  I  am  apt  to  think,  that  the  more  fudden  and  ienfible  variations 
ot  money  is  low-  ;n  t|ie  rate  Qf  jntereft.  j,ave   keen  chiefly   and  moft  frequently  every  where 
fc^the caufes  here  occafioned.     And  when  a  lower  rate  of  intereft  is  luppoled  to  be  produced 
mentioned,  it  may  amongft  us,  by  fuch  caufes  as  thefe  are,   it  is  perhaps  moft  reafonable  that 
be  confidered  as  it  fhould  be  regarded  with  general   fatisfadtion ;    as  it  is  a  proof  of  luch  a 
a  fign  of  general  fmiat;on    0f   our  afFajr5  as  js  0f  jtfelt,  and  independently  on   this  conic- 
Pr0  F   J '  quence  from   it,  an  inltance  and   part  of  the  description  of  our  general 

welfare  and  prosperity-,  and  as  the  monied  man  himfelf  has  in   this  cafe- an 
equivalent  for  what  he  may  be  luppofed  to  lofe  by  the  abatement  of  his 
income,  in  the  greater  fafety,  with  which,  on  fuch  an  occafion,  he  lends  his 
money,  or  the  lefs  hazard  which  he  runs  of  the  repayment  of  it,  as  well  as 
in  the  greater  frequency   of  opportunities  which  fuch  a  fituation   in  our 
But  when  the  in-  affairs  produces,  of  putting   out  and  improving  money  with  greater  fafety. 
tereft  of  money  is  gut  as  fdr  as  a  iower  rate  Gf  jruerclt  may  be  produced  amongft  us,  either 
operation  ot  other  w'tnov>t  luch  compulfive  methods,  or  the   concurrence  of  fuch  natural  and 
caufes  than  thofe  ordinary   caules  for  it  as  are  above  mentioned,    I   apprehend    that  it   yet 
above-mention'd,  remains  to  be   inquired   into,  if  it  be  the   intereft  of  the  publick   that  it 
it  is  not  ceitain  fhovly  be  f0  ?     anc|   as  far  as  t|ie  fuccefs  of  any  meafures  entered  upon  for 
that  it  ou"ht  to  be     ,.  r  ,  .  „  .      ,  ■  ,J  ,  ,  ti-ij 

to  confidered.  ims  PurP°'c  may  De  uncertain,  ir  it  be,  with  regard  to  the  publick,  ad- 
viieable  that  fuch  a  reduction  of  our  intereft  fhould  be  attempted  or  endea^ 
voured  after  ?  And  in  this  cafe  it  will  be  allowed  me,  that  a  lower  rate  of 
intereft  thus  produced,  or  luppofed  to  be  fo,  is  no  longer  to  be  confidered 
its  a  proof  ot,  or  attended  with  the  above-mentioned  inftances  of,  our 
publick  happinefs  ;  fuch  a  rate  of  intereft  having  no  tendency  in  itlelf  to 
increale  our  money,  or  the  lenders  fecurity  lor  the  repayment  of  it,  nor, 
conlequently,  being  of  any  effect  to  produce  a  real  increale  of  our  negotia- 
tions in  advancing  money  ;  which,  while  no  provifion  is  made  for  wicrcaii  ig 
cither,  our  capacity  or  difpolinon  to  lend  money  can  by  no  means  become 
greater,  or  more  frequent,  from  the  greater  application  to  borrow  money 
only.  •  . 

I  mall 
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'  I  {hall  therefore  endeavour,  Sir,  to  defcribe  fuch  tranfactions  amorigft  °'  thc  efl,-lj  "f 
with  refpect  to  our  pub.ick  debts,  as  I  apprehend  may   have  been  kip-  S^^^*??  c" 
poled  to  have  had  a  great   mare  und   influence   in   producing  amonglt  us  puUKkftocks.  ^ 
lately  very  great  and   general  variations  in   the  rate  of  intercit,  and  from 
which  a  flill  further  reduction  of  Me  rate  of  intercit  may  be  yet  expected  j 
I  mean  thofe  great  adventures  in  the  publick  funds,  of  late  years  fo  appa- 
rently undertaken  with  a  view  to  fuch  gains,  as  might  be  quickly  made 
by  the  different   prices  of  them,  and  which  have  fo  much  contributed  to 
the  late  great  and  hidden  variations  in  the  market  prices  of  thele  fcctirities-. 
In    the   infancy  of  thele  adventures,    the  chief  or  only  motives  to  them 
probably  wtre  thofe  pieces  of  intelligence  about  the  fituation  of  our  publick 
affairs,  from    the   publication  of  which   the   adventurer   might   realbnably 
infer  the  general  fatisfattion  or  diffidence  of  the  proprietors  of  the  publick 
debi«  in  their  leveral  lecuriries.     And  as  far  as  intelligence  of  this  kind 
w.  s  t  ue,  and  the  general  fenle  o.   the  proprietors  upon  the  publication  of 
it  rightly  coijectuied  or   infrred,  the   rife  or  fall  of  llocks  produced  by 
thefe  adventures  might  be  regaided  as  an  event,  which  in  a  longer  time  or 
in  a  Ids   propouion  would  have   happened,    if  thele  adventures   had  not 
been  made  ;    ai.u  in  this  view  may.  not  improperly  have  been  called  the 
growth  or  declenfion  of  our  publick  credit.     But    as   this   practice  grew 
upon  us,  it  is  not  to  be  wondered  at,  if  fiom  the  general  induttry  of  great 
numbers   to   be   firit   acquainted    with    every    material    occurrence    to   the 
publ.ck,  and   to   be  earhelt  in   the  improvement  of  their   information   in 
adventures  of  this  nature,  feveral  variations  in  the  prices  of  our  funds  have 
been  produced  by  traniaclions  in  them,  undertaken  upon  falie  or  uncertain 
intelligence,    and   groundleb  inferences    and  conjectures   from   it;    which 
variations  have   not   been  artcrwards   to   be   accounted  for  from  any  real 
alteration  in   the  pofture  of  our  affairs,  or   the  general   fentiments  of  the 
proprietors  of  the  publick  debts  •,  and  Irom   wiiich  therefore   the .  real  ftate 
of  publick  credit  at  l'uch  a   time  would   be  uncertainly,    if  not  faliely,,  in- 
ferred   or   determined.     The    later  variations  in    the  prices  of  our  ltocks 
woul.i  be  fliil  more  improperly  dclaibed  to  be  the  growtn  or  declenfion  of 
our  publick  oiedit-,     which  credit,  fince  the  reftoration  of  ou    tranquillity, 
and  during  the   ablcnce  of  our  appeheniions  for  the  publick  iafety,  can 
only  with  propriety  be  laid  not  to  have  been  difputed  or  called  in  quellion, 
and  which  cannot,  1  chirk,. be  luppoled  to  have  been  of  late  at  all  attended 
to  by  the  puichalers  or  our   publick  lecurities,  at  premiums  and. advanced 
pr,ce>  tar  beyond  thole  lum^   tor  the  re-payment  of  which   the  credit  of 
the  Governmtnt  is  any  ways  depenocu  on.     In  Ihort,  by  whatever  names 
we  have  been  iccult^n-ed,  or  may  chuie,  to  dc  cnbe  the  rile  or  tall  of  our 
flicks,   1  iubnnt  it  to  luch    perfuns   who  have  made  any  obfervations  on 
the  late  tranfactions  in   Exchange-Alley,  if  they  have  nut  (and  elpecialiy 
the  rik  ot   them|  been   generally  occalioncd    by    luch   adventures  made  in 
them,  as  periuns  have  been  induced  to  from  the  hopes  of  gain,  from  a 

further 
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further  fpeedy  variation  in  the  price  of  them,  without  any  regard  to  the 
continuance  of  it-,  and  if  thefe  variations  are  not  of  late  come  to  be  ex- 
pected from  any  the  moll  inconfiderable  occafions,  or  perhaps  for  no  reafon 
at  all,  but  what  is  to  be  inquired  for  in  the  market,  and  amongft  the 
accounts  and  contracts  depending  there. 

While   this   difpofition  continues  amongft  numbers  to  be  constantly 
adventuring  in  the   publick  funds,    and  confequently    upon  expectations 
that  muft  be  generally  fupported  by  the  mod  inconfiderable  reafons,  it  is 
hardly  to  be  doubted  but  that  at  any  time  in  the  abfence  of  our  apprehen- 
iions  of  any  general  danger,  the   intelligence  being  fpread  amongft  them 
that  any  fcheme  or  propofals  were  to  be  fet  on  foot,  by  which  the  rile  of 
flocks  was  either  intended  or  fuppofed,  would  generally  determine  thefe 
adventurers  to  expect:  and  provide  for  fuch  a  rife  of  (locks,  and  by  their 
contracts  founded  on  thefe  expectations  in  a  great  meafure  to  produce  it  * 
to  effect  which  purpofe,  I  hardly  think   it  material,  that  any  further  rea- 
fonable  provifion  ihould  be  made  in  the  propofals  or  fchemes  themfelves, 
If  the  government  or  tjiat  any  thing  would  be  further  neceflary  for  this  purpofe,  than  declar- 
Kduce^intereft  'ino  t'ie  rilc  °*  ft°cks  to  be  intended  by  them.     Such  a  rile  of  (locks  I  am 
of  the  publick     almoft  inclined  to  believe  might  be  the  firft  effect  of  any  intelligence  corn- 
debts    [with  the  municated   in   Exchange-Alley   at  fuch  a  time  as  I  have  above  fuppofed, 
confent  of  the     that  fome  propofals  were  fhortly  to  be  made  to  all  or  great  part  of  the 
from'lper^t.  publick  creditors,   to  agree  to  the  further  reduction  of  their  intereft  or 
to  j,  or  3J.  per  annuities,  as  difagreeable  as  this  muft  at  firft  appear  to  the  greateft  part  of 
cent,  fuch  a  pro-  the  creditors  themfelves.     But  how  far  fuch  a  riie  of  (locks  may  be  in  this 


pofal  would,  pro-  cal-e  eXpec^eci>  ancj  how  far  it  may  proceed  in  forwarding  any  propofals  of 
rife  in  the  price  t'1's  nature»  I  fubm.it  to  be  conjectured  from  the  following  considerations. 

of  flocks. 

Reafons  in fapport  Firft,  Such  a  propofal  muft  fuppofe  and  lead  our  expectations  to  a  rife 
of  this  opinion,  of  (locks  in  general;  without  v/hich,  or  at  lead  if  the  contrary  fhould 
happen,  fuch  a  propofal  could  by  no  means  be  executed  or  complied  with, 
it  being  neceflary  to  the  fuccefs  of  this  propofal,  that  the  market  price 
ihould,  at  the  time  of  making  it,  offer  the  proprietor  as  much,  or  more, 
•as,  if  he  declined  to  comply  with  it,  would  be  payable  to  him  by  the 
Government.  And  as  the  greateft  part  of  the  proprietors  of  the  publick 
debts  have  been  at  different  times  incorporated  for  the  purpofe  of  carrying 
en  certain  trades,  from  the  profits  of  which  (as  I  would  willingly  hope) 
l  per  cent,  or  more,  has  been  annually  divided  over  and  above  the  income 
of  their  intereft  in  the  publick  debts  j  if  their  annuity  from  the  Govern- 
in. nt,  when  reduced  and  diminiihed,  continues  to  be  valued' as  before,  the 
price  of  that  pirt  which  is  not  liable  to  any  diminution  from  thefe  pro- 
pofals, may  well  enough  be  expected  to  rife  in  fome  proportion  to  fuch  a 
reduction  of  their  annuity.  Thus,  if  to  the  proprietors  of  South-Sea  (lock, 
for  inltance,  it  were  propofed  that  their  annuities  in  the  year  1727,  ihould 

be 
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be  from  thence  reduced  to  3  per  cent,  upon  the  fuppofition  that  their  (hares 
in  the  publick  debt  mould,  after  fuch  a  redudion,  continue  to  be  valued, 
as  before,  at  par,  it  might  be  as  reafonable  to  expect  that  the  1  per  cent, 
continuing  to  be  divided  on  every  hundred  pound  (lock,  fhould  be  from 
thenceforth  valued  in  the  price  of  it  at  33/.  6s.  $d.  as  it  was  before  to 
expect  it  fhould  be  ever  valued  at  25/.  And  from  the  rife  of  that  part  of 
our  publick  fecurities  which  fall  under  this  confideration,  fome  advance  in 
our  other  fecurities  may  likewife  be  expected,  as  the  money  received  on  the 
fale  of  thofe  (locks  which  (hall  firfl,  and  in  the  grcatcft  proportion,  rife 
on  this  occafion,  is  generally  obferved  to  be  applied  to  the  purchafe  of 
that  part  of  our  publick  debts  which  is  conceived  to  be  lefs  liable  to 
variation  in  the  prices  of  them. 

Secondly,  Such  perfons  as  are  obferved  to  be  conflandy  adventuring 
in  the  flocks  from  expectations  of  gain,  either  from  the  rife  or  fall  of  them, 
muft  be  generally  fuppofed  to  be  determined  to  thefe  advencures  by  the 
loweft  degree  of  probability,  that  they  lhall  fucceed  in  them ;  and  it  is 
hardly  therefore  to  be  doubted,  but  that  the  ordinary  adventures  in  our 
flocks  would  be  made  upon  expectations  of  the  rife  of  them,  upon  the 
publication  of  any  propofals  from  authority  that  fuppofed  the  rife  of  (locks, 
or  implied  that  it  was  expected  by  our  fuperiours. 

Thirdly,  The  rife  of  flocks  upon  this  occafion  would  be  further 
favoured,  by  the  difpoiition  of  thole  proprietors  who  are  not  ordinarily 
engaged  in  adventures  of  this  kind,  to  wait  for  the  utmoft  advantage  to 
be  made  of  the  rife  of  flocks,  whatever  might  be  their  fentiments  about 
continuing  proprietors  of  the  publick  debts  when  reduced  to  a  lower 
interefl. 

Fourthly,  A  rife  of  flocks  on  this,  as  well  as  former  occafions,  may  be 
ilill  further  advanced,  by  the  fpreading  of  falfe  computations  of  the  value 
■of  our  flocks,  and  idle  opinions  about  credit  and  <  irculation,  and  by  the 
force  of  a  general  example,  affifled  by  the  confidence  of  the  proprietors 
•of  our  publick  debts  in  the  authority  by  which  thefe  propofals  may  be 
.recommended. 

And  when  the  flocks  fhall  be  fufEciently  advanced  to  colour  any  pro- 
pofals of  this  nature,  it  is  perhaps  not  impofljble  that  the  concurrence  of 
the  proprietors  to  iuch  propofals  fhouid  be  obtained;  though  at  the  fame 
time  they  may  be  generally  uifTauified  with  the  lower  rate  of  interefl  pro- 
posed to  them,  and  icveially  determined  on  that  account  to  quit  their, 
interefl  in  the  publick  debts  on  the  nsrxc  convenient  opportunity.  For  it 
is  to  be  conudeted, 

That 
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That  the  reafon  for  their  objecting  publickly  or  declaring  their  fentj' 
ments  againft  any  propofals  of  this  kind,  is  removed  by  the  price  of  their 
fecunties  at  matket,  where  they  are  offered  for  the  prefent  as  much,  or  mare, 
for  them,  as,  if  they  thought  proper  to  decline  thele  propofals,  would  be 
payable  to  them  by  the  Government  •,  and  that  the  general  dilfatisfadion 
of  the  proprietors  mould  not  determine  them  to  take  advantage  of  the 
then  market  price  for  the  fale  of  their  fecurities,  and  by  that  me  ns  occafion 
the  fall  of  Hocks,  and  prevent  the  fuccefs  of  thele  propofals,  may  in  a 
great  meai'ure  be  accounted  for  from  a  general  inclination  to  have  .the 
trmolt  pofijble  advantage  from  the  rife  of  ftoiks,  horn  the  fficulcy  of 
finding  on  fuch  an  occafion  any   immediate  employment  ieir  moiey, 

and  their  impatience  ot  its  lying   by    them   unern]      ,      ,   ,  with   trut 

dependance  which  men  generally  have  on  their  own  forefi  I  id  lklll  irj 
the  choice  of  the  tittelt  opportunity  for  this  purpofe  •,  from  vvhicti  motives, 
while  the  bulk  of  our  publick  fecurities  may  be  fupppfed  to  be  kept  from 
market,  that  part  of  them  which  fhall  be  brought  there,  by  the  more  wary 
or  determineo  of  the  proprietors,  will  be  fouad  for  a  time  provided  for, 
by  thole  confiderable  lums  which  the  eftates  and  credit  that  perfons  engaged 
in  fuch  adventures  in  the  flocks  as  I  have  above  ,delcnocd,  will  for  a  time 
fupply  the  market  with, 

1'rcm  the  forego-  I  think,  Sir,  from  hence  it  appears  poffible,  that  a  propofal  for  re- 
ing  reafons  it       ducing  the  intcrelt  of  our  publick  debts,  though  without  any   reafonable 

Items  probable      c  P  .  „!.  a.     a     r  1  re  t 

that  th>-  copient  foundation,   may,  as  our  affairs  now  ftand,  fucceed  even  io  far  as  to  obtain 

of  the  publick  the  concurrence  of  the  proprietors.  And  the  inference  which  1  would 
tr<;d  jtors  might  be  from  thence  make  is,  that  it  belongs  to  them,  by  wheal  e  influence  or  advice 
obtained  to  Inch  a  ^^  a  pr0p0jai  Qiall  at  any  time  be  made,  fit  It  to  conuder  if  thcie  be  a 
jntereft  of  their  fclicl  foundation  for  it,  or  if  it  be  likely  ltill  farther  to  fucceed ;  and  not  to 
debts.  depend  on   the  confent  of  the  proprietors,  in  this  manner  obtained,  as  a 

Kevertheiefs  fuch  fumeient  proot  that  fuch  a  propola]   was  rcafcnable,    or  as  a  fexunty  for 
ii  meaftye  might  tnc  i\\\\  further  fuccelS  of  it, 
r.ot,  upon  the 

vjfgahjg,  Whenever  therefore  the  further  reduction  of  the  iotereft  of  our  publick 

debts  fha!l  be  attempted,  it  (hould  be  hrlf  enquired  if  the  real  propjrtion 
of  our  ordinary  nccefTuies  for  money  to  our  capacity  and.  dilpofuion  to 
fupply  them,  have  been  fo  tar  altered  as  to  admit  oti";  and  if  fuch  an 
alteration  has  proceeded  from  thofe  reafonable  ami  general  caufes  of  it, 
which  a:e  likely  long  to  continue  and  fupport  it,  Nor  vy:l|  focli  an  ..Iteration 
be  iatcly  inferred  from  the  market-prices  of  our  flocks,  any  fvirthd  dan 
thole  prices  are  determined  and  produced  by  fuch  purchase  only  as  are 
made  with  a  view  to  the  improvement  of  the  money  laid  out  in  thefc  fc«u» 
ritits  f,o:n  the  Imneft  •or  income  of  themi  by  which  purchalcs  of  late 
years  the  prices  of  our  (locks  have  fq  f;  Idom  been  determined,  tlwt  perhaps 
it  may  be  more  reafonable  in  this  cafe  to  conclude  from  an  enquiry  into  the 

rate 
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rater  rf  intereft  ordinarily  referved  on  private  loans,  or  mto  thole  Ctfhfir 
tranlact'fon's,'  in  which  we  are  ufiially  m'r'ectea  by  computations  upon  i!vj 
cintomary  rate  of  intereft  arfionglt  us.  Th'efe  tranua:]ons.  however,  inuft, 
as  v/c  1  as  the  prices  of  flocks,  in  this  cafe  be  mnfidered  and  'attended  ro 
on  this  account,  that  perfons  in  the  difpofition  of  their  money  will,  as  often 
as  they  think  themfelvcs  equally  fecure,  be  determined  by  the  greater, 
interei!  they  are  off-red  for  it-,  from  whence  it  mult  be  expected,  that  when, 
rlv  income  of  our  publick  fecurities,  compared  with  the  prices  they  arc 
fold  ror,  offer  a  lefs  improvement  for  our  money  than  may  with  equal 
fecurity  be  made  of  it  by  private  loans  or  otherwife,  the  general  indultry 
of  mankind  to  make  the  bell  improvement  of  their  eftates,  will  quickly 
reduce  either  the  price  of  our  publick  fecuriries,  or  the  rate  of  interelt  in 
fuch  private  tranfactions  as  aforelaid. 

I   queftion    therefore,  if  any   attempts   to    reduce  the    intereft  of  our  The  redu&ion  of 

publick  debts  below  4  per  cent,   at  prelent  will  be  of  any   lading  conveni-  the  intereft  of  the 

ence  to  the  publick,  or  ever  can  be  lb  till  fuch  a  lower  rate  of  interelt  fball  "a£lonal  debts> 
,  1    1   u      •      l  •  n.  -i  j      c  ■  1  from  4  Per  cer't. 

be  preceeded  by  ks  being  cultomanly  accepted  of  upon  private  loans  on  t0  }i  or  ,   per 

unqueftionable  fecurities.     For  let  it   be  considered  how  fuch  a  lower  rate  cent  "ought  not  to 

of  interelt  can  otherwife  appear  to  be  founded  on  any  real  variation  in  the  be  attempted  til! 

proportion  of  our  neceflities  for  money  to  our   capacity  or  difpofition   to  jjJfl^a-jSjj!;  -re" 

filpply  them  ;    or  if  the  contrary   does  not  appear,  from  a   higher   rate  of  terefl  0r   mone," 

interelt  ordinarily  paid   at  the  fame  time  upon  private  loans.     And  while  leiri  upon  private 

this  continues  to  be  the  cafe,  how  reafonable  is  it  to  apprehend,   tlut  when  m  .^ia" 

the  money  and  credit  of  thole  adventurers,  who  firft  advanced  the  price  of  ^k6  MkcJr 

ftock,  fnall  be  withdrawn,  the  fame  ordinary  neceflities  for  -money,  wirhout 

any  increafe  of  the  provifion  for  fupplying  them,  will  bring  the  proprietors 

of  the   reduced  fecurities   to  expect   and    look  out  for  the  former  annual 

income  for  their  money,  and  thereby  occafion  a  declenfion   in   the  price  of 

thele  fecurities  proportioned  to  the  diminution  of  their  intereft  ? 

How  far  the  continuance  of  thofe  adventures,  by  which  the  price  of 
flocks  is  fuppofed  firlt  on  fuch  an  occafion  to  be  advanced,  rrny  be  depended 
on  for  the  iupport  of  it,  may  be  collected  from  the  motives  by  which  the 
adventurers  were  firft  engaged  in  them  ■,  and  is  from  thence  to  be  expected 
but  till  the  utmoft  probable  rife  of  ftocks  from  luch  propolals  has  been 
effected:  after  which  that  the  former  fupplies  from  their  credit  and  eitates 
ihoulu  be  withdrawn  from  market,  is  nut  all  that  is  in  this  cafe  to  be  appre- 
hended, it  being  further  probable  that  they  will  be  from  thence  employed 
in  depreciating  thofe  fecurities  which  were  at  firft  advanced  by  them,  with 
a  view  to  the  lame  kind  of  profits  from  the  fall,  as  they  before  expected 
from  .he  rife  of  ftocks.  From  which,  to6etiur  with  the  frefh  neceflities 
which  the  more  inc  nil  lerate  of  tnefc  adventures  will  naturally  produce, 
it  would  not  be  at  all  (trange  if  the  price  of  ftocks  fhotud  be  carried  lower, 
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beyond  the  declerrfion  of  them  in  proportion  to  the  diminution  of  their 
income,  and  the  rate  of  intereft  for  a  time  become  higher  than  it  would 
have  been,  if  fuch  an  attempt  for  the  reducing  it  had  not  been  made. 
And  this  confequence  of  a  rile  of  (lock  from  adventures  of  this  kind  mult 
fome  time  or  other  be  expected,  as  far  as  that  rate  of  intereft  which  our 
real  necefiities  would  produce  is  varied  from  or  mifreprefented  by  fuch 
adventures.  It  may  not  probably  immediately  iucceed  a  rife  of  ftocks  by 
thefe  means  effected  ;  thefe  adventures  in  a  time  of  general  tranquillity, 
may  for  a  confiderable  time  be  protracted  by  further  views,  or  the  market 
fupplied  by  a  fucceflion  of  them  ;  and  this  has  often  been  the  cafe,  till 
Upon  the  arrival  of  fome  intelligence  about  the  fituation  of  our  affairs, 
which  we  call  bad  news,  thefe  views  have  been  given  over,  and  the  declen- 
fion  of  our  ftocks  on  that  occafion  attributed  to,  and  accounted  for  only 
from,  that  intelligence :  but  if  the  real  occafion  of  the  great  variation  in  our 
ftocks  at  fuch  a  time  were  further  enquired  for,  it  would  be  found  to  be  the 
precipitate  fale  of  great  quantities  of  ftock,  which,  with  fuch  views  as 
aforefaid,  had  been  before  bought  upj  and  that  this  declenfion  would  as 
certainly,  if  not  fo  fuddenly,  have  happened  from  the  fame  occafion,  with- 
out the  intervention  of  fuch  intelligence,  when  thefe  views  fhould  have  been 
on  any  other  account  given  over  ;  or  when  (as,  I  think,  I  have  heard  fome 
perfons  acquainted  with  thefe  traniactions  exprefs  themfelves)  the  game  had 
been  flayed  out. 

It  is  true,    indeed,   that   the   Government  by  thofe  terms  on  which  they 
borrow,  I   mean,    by   engaging  only   for   the  payment   of  the   intereft  or 
annuities  contracted  for  till  the  repayment  of  the  principal,    avoid  all  incon- 
venience from   the  intereft  of  money  advancing  after  their  contract  for  the 
,       reduction  of  it,  and  leave   the  entire  difappointment  upon  the  proprietors. 
be wHhMUhat  the  But  I  fubmit  it,  how  far  the  pubiick  can  be  confidered  to  be  unconcerned 
market-price   of   in  a  difappointment  of  the  pubiick  creditors,  obvioufly  owing  to  their  con- 
the  pubhek  debts  currence   with   propofals  recommended   to   them    by  authority ;    or  in  that 

may  be  always  g,>nerai  mutiny  and  dilcontent,  which  will  be  the  neceffary  confequence  of 
either  equal  to,     f?  /  >  .  f  ~l 

or  greater  than,  iucn  a  dilappointment :  which  from  a  remarkable  mltance  of  this  nature, 
their  far,  or  ori-  after  the  execution  of  the  late  South-Sea  fcheme  in  the  year  1720,  we  muft 
ginaj,  or  nominal,  have  obferved  to  have  been  once  regarded  by  the  Legiflature,  as  of  fuffi- 
va'ue*  cient  moment  to   induce   them    to   releafe  the  moft  confiderable  advantage 

that  the  pubiick  had  agreed  for  from  that  fcheme,  though  fet  on  foot  upon 
the  propofals  of  the  creditors  themfelves.  And  if  ever  the  pubiick  credi- 
tors fhould  be  generally  difappointed  by  a  confiderable  difcount  upon  their 
fecurities,  obvioufly  owing  to  their  concurrence  to  an  abatement  of  intereft 
recommended  by  pubiick  authority,  and  propofed  for  the  convenience  of 
the  pubiick  •,  I  doubt  if  their  expectations  of  relief  from  the  Government 
could  be  thought  left  reufonable.  I  cannot,  for  my  own  part,  but  think, 
that  the  general  fubmiffion  of  the  pubiick  creditors  in  their  contracts  with 

the 
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the  Government,  to  wait  for  the  re-payment  of  their  principal  till  the 
publick  convenience  will  admit  of  it,  and  waving  any  fuch  agreement 
about  a  determined  time  for  the  re-payment  of  it,  as  in  private  conn,  ,  . 
ordinarily  provided,  would  be  far  from  removing  their  expectations  of 
redreis  under  a  difappointment  of  this  nature;  and  rather  apprehend,  that 
this  fubmiffion  would  be  urged  on  fuch  an  occafion,  as  a  meritorious  in- 
fiance  of  their  confidence  in  the  care  and  protection  of  our  Government, 
and  as  a  realbn  for  their  expecting  in  return  for  it,  that  what  may  be  thru 
called  Publick  Credit  mould  be  kept  up,  and  their  fecurities  by  all  po&bie 
means  preferved  at  fart  till  the  time  when  they  could  be  difcharged. 

The  fuccefs  attending  the  reduction  of  fo  great  a  part  of  our  debt  from 
6  to  5  per  cent,  and  from  thence  afterwards  to  4  per  cent,    cannot  certainly 
be  looked  on  as  a  foundation  for  expecting  the  fame  event  of  our  endeavours 
to  reduce  intereft  ftill  further.     As  to  the  firft  of  thefe  reductions,  we  fhall  °f  A«  caufes  of 
find  it,  on   looking  back,  to   have  been  attempted   quickly  after  fuch  an  '"^ >uccefs  of  the 
alteration  in  the  circumltances  or  our  affairs,  as  rurnilhed  the   oeft  founda-  iate  attempts  to 
tion  for  our  hopes  of  fucceeding  in  it :    at  the  end  of  a  long  and  expenfive  reduce  the intereil 
war,  that  threatened  us  with  the  lofs  of  every  thing  valuable,  but  more  °f  the  public^ 
particularly  of  that  part  of  our  property  which  had  been  advanced  for  the    e  t;    >'w]"cl*lt 

7-       •  i     l  uv   1  -iii-  ,t-  •         c     1      r-  was  reduced  from 

iervices  or  the  publick  ;   at  a  time  when  thole  neceiuties  ot  the  Government  6  per  cent,  to  c 
were  removed,  which  had  obliged   us  for  feveral  years  before  to  be  conti-  per  cent. 
nually  increafing  the  publick  debts,  and  at  the  fame  time  admitted  of  no 
provifions  for  the  difcharging  of  them  ;    at  a  time  when  the  lading  profpe- 
rity  of  Great-Britain    was    lately  fecured  to   us   by   his   prefent   Majefty's 
accefiion  to  the  throne,  and,  foon  after,  by  the  entire  defeat  of  the  laft  attempt 
that  was  likely  to  be  made  to  difturb  or  prevent  the  prefent  happy  eftablifh- 
ment.     From  fuch  a  foundation  as  was  then  laid  for  the  growing  wealth  of 
thefe  kingdoms,  from  the  inc.reafe  of  our  people,  our  commerce  and  manu- 
facture, and  for  the  particular  fecurity  and  greater  confidence  of  the  publick 
creditors,  it  was  molt  reaibnable  to  expect,  that  the  abatement  of  publick 
mtereft  then  propofed  fhould  take  place}    efpeciailv,   when   thefe  propofals 
were  attended  with  the  provifions  that  were  then  firft  made,  for  fecuring  and 
rendering  practicable  the  difcharging  the  principal  of  the  publick  debts. 
Nor  do  I  think  it  unreafonable  to  have  expected,  that  by  degrees,  and  from  Of  the  further  re- 
the  fruits  and  fenfible  effects  of  this  happy  alteration  in  our  circum fiances,  duftionofthefaidj 
the  further  reduction  of  put  reft  to  4  per  cent,  which  has  fince  been  cS^Trcac 

agreed  for,  and  which  in  the  /car  J737  is  generally  to  take  place,  might  like-  which  is  to  tr.ba 
wife  be  effected.    And,  thoug  1      m  y  be  doubted,  whether  the  effect  of  this  place  in  the  year 
laft  reduction  of  publick  intereft  has  been  yet  fully  tried,  upon  recollecting   '^27- 
how  little  the  intereft  of  ih(     roj      cors  of  the  publick  debts  in  this  reduc- 
tion was  attended  to  by  at  the  time  when  it  was  agreed  to;  and 
how  pofhble  it  is,  th           ir        iter  number  of  the  proprietors  of  the  pre- 
fent funds  may   luvc   propwed   t     quic  their  infereft  in  them,  when  the 

Kkk  2  reduction 


436  The  Principles  of  the  Dottrine  of 

reduction  is  actually  to  take  place,  than  will  be  able  to  find  cuftomers  for  it, 
unlefs  at  a  confiderabk*  difcount :  yet  when,  on  the  other  hand,  it  fhall  be 
confidered,  how  far  this  reduction  has  been  precedented  by  confiderable 
loans  amongft  us  at  the  fame  rate  of  intereft,  as  well  before  the  exigencies 
of  our  government  during  the  late  war  with  France,  as  fince  his  Majefty's 
acceflion  to  the  throne  •,  I  hope  we  may  chearfully  conclude,  that  this  re- 
duction of  the  publick  intereft  may  well  enough  be  fupported  by  the  regular 
Thereisnoreafon  application  of  the  annual  income  of  the  Sinking  Fund  to  the  difcharging  of 
to  think  that   a  c,ur  prefent  debts.     But  no  difficulty   of  finding  employment  for  money  at 

further  re  u   mn  cent,  intereft,   nor  any  private  loans  at  a  lower  rate  of  intereft  amongft 

ot  the  laid  intereft  ^  r  '  1  r  p 

to  3  per  cent,  will,  u%  can  yet,   I  think,  lead  us  to  expect  that  a  further  reduction  of  puQhck 

for  many  years  to  intereft  to  3  per  cent,  will  be  for  any  length  of  time  fubmitted  to. 

come,  be  pradi- 

And  while  this  continues  to  be  the  cafe,  and  from  4  to  5  per  cent, 
intereft  is  every  day  offered  upon  unexceptionable  fecurities,  I  fhould  think 
it  a  more  reafonable  ufe  made  of  recollecting  the  late  reductions  of  our 
publick  intereft,  to  place  them  to  the  account  of  our  prefent  happy  circum- 
itances  ;  and,  before  we  proceed  to  expect  from  the  late  alteration  in  our 
affairs  a  further  reduction  of  intereft,  to  confider  how  far  we  are  indebted  to  • 
it  upon  that  account  already. 

I  have  indeed  fometimes  heard  it  faid,  that  the  Lift  reduction  of  our 
annuities  to  4  per  cent,  ftill  wants  to  be  taken  care  of-,  and  that  the  price  of 
our  publick  fecurities  proportioned  to  that  rate  of  intereft,  is  only  to  be 
fupported  by  fuch  adventures  as  will  be  encouraged  by  keeping  in  view  the 
prolpect  of  a  ftill  further  reduction  of  thofe  annuities  to  be  attempted. 
From  thefe  perfons  I  very  much  differ ;  and  cannot  but  think  that  this  laft 
reduction  (it  no  new  troubles  prefently  fall  out)  would  be  effectually  fup- 
ported by  the  future  regular  application  of  the  Sinking  Fund  •,  from  which, 
in  a  number  of  years,  I  fhould  rather  expect  that  a  further  reduction  ot 
intereft  may  be  naturally  and  reafonably  produced,  if  the  effect  of  this 
provilion  be  not  before-hand  too  far  pre  fumed  upon  and  anticipated.  But 
whoever  really  thinks  that  the  further  reduction  of  publick  intereft  muft  be 
kept  in  view,  in  order  to  fupport  the  reductions  already  made,  evidently 
fuppefes  us  to  be  proceeding  in  meafures  with  regard  to  our  publick  debts, 
in  which  we  muft  fomewhere  ftop,  and  whenever  we  do  fo,  repent  of  every 
ftcp  we  have  taken  in  advancing  thither. 

Examination  of  For  want  of  examples  amongft  ourfeives,  as   I   fuppofe,  to  fupport  our 

an  argument  in  expectations  of  the  further  reduction  of  publick  intereft,  J  have  fometimes 
h^reducHon  of  heard  tne  prelent  low  rate  of  intereft  in  fome  of  the  trading  towns  of  our 
the  faid  intereft,  neighbours  the  Hollanders,  quoted  to  prove  the  probability,  that  the  fame, 
drawn  from  the  or  fomething  near  the  fame,  Jow  rate  of  intereft  may  be  made  to  take  place 
low rateof  intereft  arBOnoft  us  too.     But  I  fee  not  whv  the  low  rate  of  intereft  in  that  country 

in    fome    of    the  °  *  „        .-, 

townsof  Holland.  UuuiU 
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ihould  be  more  regarded  as  the  ftandard  for  the  rate  of  intereft  amongft  us, 
than  the  higher  rate  of  intereft  in  otlier  neighbouring  countries,  unlets  on 
account  of  our  greater  commerce  and  negotiation  with  the  Hollanders. 
And  after  I  have  admitted  that  the  rate  of  intereft  amongft  them  is  on  this 
account  mod  likely  to  have  fome  influence  upon  our's;  I  mult  expect  it 
ihould  be  allowed  me,  that  this  lower  rate  of  intereft  than  our's  having  for 
feveral  years  prevailed  amongft  the  Hollanders,  has  already  had  its  effect 
with  us  in  the  reduction  of  our  intereft  to  that  rate  which  we  now  confider 
it  to  be  brought  to ;  and  that  the  further  efFect  or  influence  of  their 
example  in  the  reduction  of  our  intereft,  is  only  to  be  expected  from  the 
further  reduction  of  the  rate  of  intereft  below  what  it  is  at  prefent  liippofed 
to  be  amongft  them. 


o 


That  the  circumftances  of  our  affairs  are  the  fame  in  all  thofe  particulars 
that  lead  to  a  low  intereft  in  any  country  with  thofe  of  our  before- named 
neighbours,  is  by  no  means,  in  the  prefent  inquiry,  to  beprefumed;  if 
they  were  fo,  our  rate  of  intereft  muft  now- be  pretty  nearly  the  fame  with 
theirs.  But  if  our  rate  of  intereft  confiderably  exceeds  theirs,  and  has 
(which,  as  I  have  been  informed,  is  true)  for  a  long  fucceffion  of  years 
con ftantly  done  fo  ;  it  muft  be  inferred,  that  our  circumftances,  in  fome 
particulars  that  influence  the  rate  of  intereft,  differ  much  from  theirs. 
And  the  conftancy  with  which  our  rate  of  intereft  has  been  obferved  for  a 
long  time  to  have  exceeded  theirs,  is  enough  to  fatisfy  us  that  the  occafion 
of  it  is  to  be  enquired  for  in  fome  difference  in  our  circumftances  which  has 
continued  with  equal  conftancy,  and  for  the  fame  length  of  time-,  and  not  • 
amongft  any  projects  or  contrivances  at  different  times  let  on  foot  by  either 
of  us,  to  anfwer  any  purpofe  of  this  nature. 

The  true  and    general   reafon   of  this   difference  between   our  rate  of  The  true  reafon 
intereft  and   theirs,   has,   perhaps,    been   long   fince  afllgned  by  the  above-  of  the  difference 
mentioned  Mr.  Locke,  and  feems  moft   probably  to   be  the   very  different  b^veen  t!»e  rates 
proportion    which  the   lands   or  property   of  any   other  kind   producing  a  °or  'money   faM' 
certain  annual  income  amongft  the  Hollanders,  taxed   as   that  kind  of  pro-  England   and  in 
perty   has   been   with  them,   bear  to  the   great   Itocks  and   other   perfonal  Holland, 
eftates   of  the  inhabitants   of  that  country,  from    that   which  the  value  of 
lands  and  other  property  of  the  fame  kind  here  bear  to  the  perfonal  eftates 
in  this  kingdom.     To   this  difference  it   feems  owing,  that  while  the  Hol- 
lander can  find  little  other  employment  for  the  money  he  can  fpare  from  his 
own  adventures  within  his  own  country,  than   in   fbpplying  the   neceffities 
which  their  commerce  from  time  to  time  produces,  the   monied  inhabitant 
of  this   country,   befides   the  opportunities  offered   him  from  the  ordinary 
neceffities  of  perfens  engaged   in   trade,  is  hardly  ever  without  propofals  for 
the  employment  of  his  money  in  fupplying  the  wants  of  the  proprietors  of 
our  lands,  by  either  purchasing  or   advancing   money   upon   their  eftates ; 

and. 
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and  from  hence  is  in  a  condition  to  demand  and  obtain  a  greater  reward 
for  the  ufe  of  money  than  the  Hollander  can  do,  where  the  demand  for  it 
in  his  own  country  is  fo  much  lefs.  This  difference  between  us,  as  far  as 
it  will  be  allowed  to  have  been  one  caufe  why  our  interelt  has  hicnerto 
exceeded  theirs,  will  be  allowed  alfo  as  a  reafon  why  it  mould  continue  to  • 
do  fo,  till  the  inhabitants,  wealth  and  commerce  of  Great-Britain,  fhall 
have  increafed  in  the  fame  proportion  to  the  extent  and  value  of  our  lands, 
as  it  may  be  obferved  they  have  done  in  the  Seven  Provinces. 

The -expeflation  j  cannot  forbear  thinking,  that  upon    this  occafion   it   deferves  moffc 

j  ,?:•     C^  —  feriouGy   to   be  confidered,    how   far    our    late   expectations   of  continued 
oudion. of  the  iii-  i  '  .  ■  i   '      j 

-t^eft  of  the  nub-  attempts  to  reduce  the  rate  or  interelt,  has  contributed  to  promote  and 
lick  debt  has  con-  increafe  the  aforefaid  traffick  in  Exchange-Alley;  a  practice  that,  in  the 
tributed  to  m-  rnidit  of  thofe  reproaches  which  it  lies  under  by  the  name  of  flock- jobbing, 
ciouspraaice"^?  ap<^  t'ie  mo^  ^er'ous  complaints  of  its  ill  confequences  to  the  kingdom 
Hock-jobbing.  upon  every  declenfion  of  our  ftocks,  feems  to  me  to  be  ftill  growing  upon 
us.  Whenever  it  lhall  be  ferioufly  intended  to  prevent  or  reftrain  this 
practice,  I  believe  it  will  appear,  that  whatever  contrivances  may  be  pro- 
vided for  prohibiting  the  contracts  in  Exchange-Alley  in  the  manner  they 
are  now  made,  or  altering  the  manner  of  conveying  our  intereft  in  ftocks 
from  one  perfon  to  another,  while  they  increafe  the  difficulty  of  the  moft 
■  innocent  and  neceifary  transactions  in  the  publick  funds,  will  have  little 
further  effect  on  this  praclice,  than  to  force  it  into  fome  other  channel,  and 
perhaps  increafe  the  profit  and  employment  of  the  banker  only,  by  making 
his  credit  or  affiftance  further  necefiary  ;  and  that  the  moft  reafonable  me- 
thod of  [reventing  it,  will  be  removing  the  encouragement  and  temptation 
to  it.  And  though  our  complaints  of  thefe  adventures  are  then  only 
generally  made,  when  they  feem  to  contribute  to  the  declenfion  of  our 
ftocks,  a  little  enquiry  will  convince  us,  that  the  foundation  for  fuch  a,  fall 
of  ftocks  was  really  laid  by  thofe  adventures  which  i'eemed  to  contribute 
to,  and  attended,  the  rife  of  them.  If  during  a  time  of  general  tranquillity, 
from  unlimited  expectations  of  the  perpetual  advance  of  publick  credit, 
countenanced  amongft  us  beyond  any  Sufficient  foundation  for  it,  ped'oni 
are  induced  to  fpread  their  eftates  upon  the  utmoft  price  of  our  publick 
.funds,  in  fuch  a  manner  that  a  variation  of  2  or  3  per  cent,  in  the  price  of 
them  threaten  them  with  the  lofs  of  the  greatcft  part  of  their  eftates ; 
what  can  be  expected,  but  from  the  earlieft  appearance  of  publick  troubles, 
an  idle  rumour,  (though  improbable  to  be  true,)  or  the  apprehenfion  of  any 
ill  accident,  (though  moft  unlikely  to  fall  out,)  fhould  determine  them,  in 
this  fituation  of  their  affairs,  to  conlult  their  laiety  with  the  utmoft  precipi- 
tation, and  crowd  the  market  with  the  ftock  of  which  before  they  1  on- 
tinutd  proprietors  upon  fuch  defperate  terms.  A  fall  of  ftocks  by  this 
means  occasioned,  with  perfons  lefs  exactly  acquainted  with  the  reafon  of 
it.,  ferves  as  a  confirmation  of  every  falfe  report  at  the  fame  time  p'ubiilhed 

to 


L  I  F  E-  A  N  N  U  I  T  I  E  S.  439 

to  the  prejudice  of  our  affairs :  from  hence  ftill  further  quantities  of  ftock 
are    brought  to   market,  and   a  further  declenfion   in    the  price  of  them 
occafioned  ;    from   whence,  to  greater   apprehenfions  of  publick   danger, 
and   from  thence  to  the  further  fall  of  flocks,    by   turns  producing  and 
increafing  each  other,   we  may  have  often  been  obferved  to  proceed  without 
any  poffibility  of  putting  a  flop  to  either  of  them.     Upon  fuch  an  occafion 
as  this  it  has  often,  and  perhaps  conftantly,  happened,  that  feveral  perfons 
propofing  to  themlelves  gain  from  the  calamities  of  the  publick,   have,  on 
a  ■preemption   of  the  fall   of  flocks,  contracted  for  the  delivery  of  ftock 
which  they  had  not,  and  could   propofe  to  furnifh  only  by  the  purchafe  of 
what    the  growing   apprehenfions    of    others    fhould    afterwards    bring    to 
market ;  and  of  thefe  adventures  it  has  been  ufual,  on  the  fall  of  (locks, 
principally   to  complain.      This  is  a  practice,  which  has    doubtlefs  often 
contributed  to  the  misfortunes  of  the  publick  on  an  occafion  of  this  nature; 
but  which,  I  doubt  not,   would  in  a  great   meafure  be  prevented  for  the 
future,  if  the  exceffive  adventures  in  the  purchafe  of  ftocks,  in  expectations 
of  gain  from  the  rife  of  them,  were  firft  prevented  •,  to  which  the  contrary 
practice  is  chiefly  owing.     For  it  will,  on  enquiry,  be  found,  that  flock- 
jobbing   begins  from,    and  people   have   been    ufually  initiated    into   this 
practice  by,  general  expectations  of  the  rife  of  flocks ;    in  v/hich   when 
they  are  once  habituated,  and  the  expectations  of  gain  from  the  variations 
in  the  price  of  fleck   are   become  the  only  end  of  their  tranfadtions,  their 
defpair  of  advantage  by  the  rile  of  ftock  is  quickly  changed  for  hopes  of 
profit  from  the  fall  of  it. 

Befides,  the  unreafonable  prices  to  which  the  extravagant  adventures  for 
the  rife  of  ftock  have  carried  them,  muft  firft  have  taught  the  more  wary 
and  lefs  credulous  adventurers  to  expect  the  fall  of  them,  and  have  been 
the  occafion  of  that  fuccefs  that  has  encouraged  the  continuance  of  thefe 
adventures  for  the  fall  of  ftocks :  nor  would  the  performance  of  their 
contracts,  for  the  delivery  of  ftock,  which  they  had  not,  at  certain  times,  be 
generally  practicable,  but  from  the  contracts  for  the  fame  time  ordinarily 
made  for  purchafing  ftock  without  providing  the  money  to  be  paid 
for  it. 

And  if  it  be  to  thefe  fanguine  expectations  of  the  rife  of  ftocks,  and  the 
adventures  founded  on  them,  that  the  frequent  and  exceffive  variations  in 
the  price  of  them  are  really  and  ultimately  owing  ;  how  dearly  do  the 
publick  pay,  in  every  inftance  of  perplexity  in  our  affairs,  for  any  conve- 
nience to  be  reaped  from,  or  ufe  to  be  made  of,  this  prevailing  humour  in 
the  abfence  of  our  apprehenfions  of  publick  danger  ? 

The 
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The  rife  of  our  (locks,  produced  by  the  afliftance  of  fuch  inconfider^e 

adventures  in  the  purchafe  of  them  as  have  been  above  defcribed,  is  at        , 

of  itfelf,  and  without  attending  to   any   confequence   from   ir,  n  m      •-  of 

abfolute  indifference  to  the  publick  in   the  ablence  of  general  danj  I 

TU  confequences   the  confequence  of  it  in   the  declenfion  of  our  (locks,  upon  the  b. 

that   refnlt  from  0f  publick  troubles,  is  by  no  means  fo  ;    then   it  is  that  the  general 

the  variations  in  L]tncc    ;n  our  fecurities    and    wreck  of  publick   credit   is  of    the  utmolt 

tie  price  or    the  ,  ,     .  .._,,'...  .  ,-..      .  . 

publick  lands  oc-  differvice   to  us,  by   rendering   difficult,  ir  not   impracticable,    the    railing 

cafioned  by  flock-  fuch  fupplics  as  an  occafion  of  this  kind  may  necefLr.  ly  call  for;  and  as 
jobbing contrails.  tne  variation  in  our  publick  funds  at  fuch  a  time  may  be  regarded  by  our 
neighbours  as  the  meafure  of  our  apprehenfions  lr  nil  their  attempts  upon 
us,  and  encourage  them  in  their  preemption  on  the  unfettled  circumftances 
pf  our  affairs :  all  which  difficulties  in  our  affairs  on  fuch  an  occafion, 
attended  with  falfe  and  groundlefs  reports  and  apprehenfions  of  our  danger, 
general  mutiny  and  difcontent,  (editions  exceptions  to  the  conduct  of  our 
fuperiours,  and  great  diftrefs  and  interruption  to  our  commerce,  I  cannot 
but  think  we  in  a  great  meafure  owe  to  fuch  inconfiderate  purchafes  of 
our  publick  funds  during  the  general  tranquillity ;  and  that  they  might  in 
a  great  degree  for  the  future  be  prevented,  if,  by  removing  all  encourage- 
ment to  the  extraordinary  rile  of  flocks,  the  publick  funds  were  fuffered 
to  fall  generally  into  the  hands  of  fuch  perfons,  who,  fatisfied  with  their 
income,  (hall  purchafe  them  as  a  fupply  for  their  ordinary  expences,  with 
money  which  they  are  not  foon  likely  to  have  any  other  occafion  for. 

The  proprietors  The  proprietors  of  our  debts  have,  as  fuch,  not  deferved  feverity  from 

of  the  publick     tne  publick  ;    but,   as  fubjects  of  this  kingdom,  are   intitled    to  have  their 

debts  ought  to  be  }ntcreft  regarded  by  the  Government,  as  far  as  the  publick  convenience  will 
trentedwith  lenity  *^  ■'  .  .  r 

and tendernefs, as  admit  of  it.  And  in  this  view  there  may  be  fome  room  to  confider  the 
perfons  who  have  unequal  hardfhip  to  the  publick  creditors,  by  the  lofs  of  a  fourth  part  of 
ceferved  well  of  lhe  annual  income  of  their  eftates,  implied  in  the  fuccefs  of  an  attempt  to 
the  publick.  reduce  their  annuities  to    3  percent.     And  while   the  convenience  to  the 

publick,  to  be  obtained  by  fuch  a  reduction,  is  fuppofed  to  be  the  earlier 
cjilcharge  of  the  publick  debts ;  the  hardfhip  appears  greater  from  this 
circumftance,  that  what  (hall  be  thus  annually  deducted  and  taken  from 
their  income,  will  not  go  fo  tar  in  anlwering  this  purpofe,  as  two  thirds  of 
the  fame  yeaily  fum  any  other  way  fupplied,  and  for  this  general  conveni- 
ence, more  equally  levied  upon  the  lubjtcts  of  this  kingdom:  £322,000 
per  annum,  or  thereabouts,  railed  at  the  general  expence,  and  added  to  the 
Sinking  Fund  of  ^1,000,000,  being,  as  I  have  bcfoie  obferved,  fufficient, 
qn  the  above-made  iuppolitions,  to  effect  the  total  dilcharge  of  the  publick 
.debts,  as  Joon  as  the  addition  of  £500,^00  per  ai\nii)n  deducted  from  the 
interclt  of  thole  debts  when  reduced  to  3  per  cent.  For  it  (hould  be 
attended  to,  that  though  the  gain  or  convenience  to  the  publick  is  to  be 
computed    upon    fuch  pf  our  debts  only    as  from  time   co   time    remain 

unlausfied, 
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unfatisfied,  and  as  long  as  they  remain  fo-,    yet  fuppofing  the  continuance  The  Further  w 

and  general  fuccefs  or"  this  reduction  of  our  intereft,  the  lois  to  the  publick  duit;jon(.ot,  t"c.'" 

creditors  is  from  the  time  of  fuch  a  reduction  to  be  computed  on  the  whole  ^  jebts'wouk 

of  the  annuities  that  (hall   be  reduced.     If  this  as  a  hurdftiip  on  the  pub.  be  a  great  hard 

lick  creditors,  fhould   not  be  proper  in  this  caie  to  be  confidered  j   it  may  ftip  on  the  pub 

be  fo,  however,   for  the  purpole  of  collecting  what  their  lentimcnts  on  this  lick "«d,:'jr5-  '•'"' 

or  ■  n  r  ■  1        l  t>i      1    ■-  1  •  1  .       would  raite  ,.  • 

affair  mult  iome  time  or  other  be.      I  he  lots  and  inconvenience  to  them  by  difcantents   a. 

this  reduction  will  be  fo  fenfibly  felt,  that  no  milrepreientations  can  monefl  them, 
poflibly  long  miflead  them  :  the  continuance  of  their  fubmiffion  to  former 
abatements  of  their  intereft  has  been  already  accounted  for,  by  the  then 
late  alteration  in  our  circumftances  for  the  better,  making  the  purchafer  of 
our  reduced  annuities  a  large  amends  in  his  greater  fecurity,  and  being  con- 
venient to  the  monied  men  in  general  in  the  frequency  of  opportunities  of 
improving  their  eftates  with  fafety.  But  will  the  prefent  happy  lituation  of 
our  affairs  admit  of  a  further  equal  alteration  in  our  circumftances  for  the 
better,  or  that  (hall  in  the  fame  proportion  increafe  our  fecurity  in  advancing 
money  upon  the  publick  credit  ?  The  former  reductions  of  our  annuities 
may  have  been  recommended  to  the  publick  creditors,  as  the  only  means 
that  could  render  the  difcharge  of  our  debts  practicable  to  the  Govern, 
ment ;  but,  as  far  as  they  are  interefted  in  it,  is  not  that  end  fufficiently 
obtained?  or  is  die  prolpect  that  the  payment  of  the  publick  debts  may 
be  thereby  effected  fooner,  by  4  years  and  a  half  in  28,  than  it  would  be 
otherwife,  of  confequence  enough  to  the  proprietor  of  any  part  of  them, 
to  induce  him  for  that  purpofe  only  to  part  with  for  the  future  one  fourth 
part  of  the  annual  income  of  his  eilate  ?  However  the  reduction  of  publick 
intereft  hitherto  effected  may  have  contributed  to  the  fecurity  of  the  pro- 
prietors, from  the  next  reduction  it  is  perhaps  not  unrealbnable  to  appre- 
hend a  contrary  effect ;  and  next  to  the  great  difficulty  in  the  difcharging 
of  our  debts,  the  moft  realbnable  foundation  of  our  apprehenfions  may  be, 
its  becoming,  in  the  opinion  of  fome  perfons,  a  matter  of  too  much  indif- 
ference to  the  publick  whether  they  are  ever  difcharged  or  no.  When  the 
publick  debts,  by  the  further  reduction  of  their  intereft,  fhall  fit  lb  cdiy 
upon  us,  as  to  require  but  one  moiety  of  the  annual  provilion  at  firft  made 
for  the  payment  of  it,  and  leave  the  other  at  the  lervice  of  the  publick, 
the  danger  feems  to  me  by  no  means  inconliderable,  that  it  may  foon  after 
be  determined  to  employ  the  annual  income  of  the  Sinking  Fund  in  the 
room  of,  and  to  eaie  the  publick  of  fome  other  taxes  by  which  our  ordinary 
expences  are  fupplied  -,  and  that  it  may  be  thought  as  reafonable  to  reft 
contented  with  the  recovery  of  half  ;he  annual  income  of  the  publick 
funds  without  any  expence  to  us,  as  to  redeem  the  whole  of  them  with  the 
trouble  and  expence  of  really  difcharging  fo  confiderable  a  debt. 


And  if  this  reduction  of  intereft  be  fucceisfully  carried  on,  the  lofs  and  And  it  would  alio 
inconvenience  aforcfaid  cannot  be  confined  to  the  proprietors  of  our  debts  be  hi2h|y  ' 

Tii  1       venient  to 


incon- 


Li  1  1       venient  to  many 

onlV»  other  perfons  be- 
iides  the  publicK 

creditor.. 
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only,  or  to  their  property  in  the  publick  funds ;  for  if  it  were  fo,  it  is 
plain,  the  price  of  them,  after  fuch  a  reduction,  mull  be  abated  in  pro- 
portion to  it :  it  muft  therefore,  if  it  fucceeds,  take  place  in  the  intereft  of 
all  private  loans,  in  the  profits  of  all  the  different  employments  of  our 
money,  and  by  degrees  muft  affect  the  profits  of  our  commerce,  and  fpread 
itlelf  throughout  the  kingdom :  an  effect,  which  when  not  produced  by, 
or  attended  with  the  increafe  of  our  wealth,  the  revival  of  commerce 
arr.ongft  us,  the  fuccefTion  of  general  tranquillity  to  a  dangerous  or  un- 
fettled  fituation  of  our  affairs,  or  other  like  inftances  of  general  profperity, 
I  know  not  how  to  regard  otherwife,  than  as  an  uncomfortable  and  general 
inconvenience  in  a  country  where  the  perional  eftates  are  fo  confiderable  as 
here  they  are  ;  which,  if  it  mould  be  thought  not  material  to  attend  to,  as  a 
hardfhip  or  inconvenience  merely  to  particular  perfons,  fhould  at  leaft  put 
us  in  mind  of  the  oppofuion  that  muft  fooner  or  later  be  expected  amonglt 
us  to  mealures  from  which  a  great  reduction  of  intereft  is  apprehended. 

An  examination  Againft  this  great   and   general   inconvenience    to  the  proprietors   of 

which  3fometafo!  Per^onal  eftates  from  a  lower  intereft,  I  would  willingly  place  any  further 
pie  imagine  publick  or  private  advantage  that  may  arife  from  it,  befides  haftening  the 
would  arife  from  payment  of  our  publick  debts.  The  chief,  if  not  the  only,  advantages  of 
fuch  a  reduction.    tn;s  kjnc]  t|u£  j   nave   met:  w;t;n    by  anv   perfons   propofed   from  a  lower 

intereft,  have  been  the  increafe  of  our  foreign  commerce,  and  the  advance 
of  the  value  of  our  lands  and  irredeemable  annuities  of  any  kind. 

The  k-creafe  of        As  to  the  firft  of  thefe,  it  muft  be  admitted,   that  cafes  may  be  put 

our  foreign  com-  about  the  particular  circumftances  of  any  country   in  which  a  lower  rate  of 

merLe"  intereft  would  have  a  tendency  to  increafe  their  commerce;  as  it  might  be 

an  inducement  to  fuch  perfons  who  could  no  longer  fupport  themielves,  or 

were  not  contented  with  the  income  of  their  eftates  at  fuch  a  lower  rate  of 

intereft,  to  engage  in  trade;    and  as  it  might   be  the  means  of  furnilhing 

others  with  money  for  the  purpofe  of  undertaking  any  particular  branch  of 

trade,  at  fuch  intereft  and  upon  fuch  terms  as  the  profit  of  fuch  a  trade 

It  is  rather  tobe  wou]j  on]y  anfwer.     But  all  the  advantage  of  this  kind  that  in  our  circum- 

facha  reduction  ftances,  and  in  the  prefeiit  cafe,  we  have  to  expeifl,  is  to  be  collected  only 

will  be  hurtful  to  by  an  inquiry  into  the  prefent  ftate  of  our  commerce;    from  whence,  if  it 

our  foreign  com-  cannot  be  made  to  appear  that  there  is  at  preient  any  profitable  branch  of 

merce,  and  pro-  forejp-n  commerce  neglected  by  us,  the  profit  of  which  will,  over  and  above 

tluce  the   follow-  ^  to  J  -         r 

ingillcsnfcouen-  c'le   hazard   and  other   expences  of  adventuring,  exactly    bear  3  per  cent. 

ces.  intereft  for  tire  money  employed  in  it,   but  will  not  anfwer  four;    I  mould 

think  we  have  more  reafon  to  apprehend  lome  ill  confequences  from  a 
fudden  reduction  of  intereft  amonglt  us  with  relation  to  our  foreign  com- 
aver.ee,  which  are  by  no  means  inconfiderable:   fuch  as 

The 
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The  ralhly  engaging  unexperienced  perfons  in  unprofitable  adventures,      >ft  M  wnfe- 
to  their  own  and  the  nation's  prejudice.  quencc, 

The  increafing  our  adventures  in  the  feveral  branches  of  our  prefent      *&  >U  cwfe- 
commerce  beyond  the  demand  for  our  commodities,  or  the  poflibility  of  qu"i««« 
vending  them  with  advantage  at  foreign  markets ;  and  thereby  rendering 
the  whole  of  our  foreign  commerce  for   the  future  lefs  profitable  j  and 
by  this  means, 

The  furnifhing  a  temptation  to  the  more  fkilful  and  experienced  per-  ?<*  >H  confe- 
fons,  at  prefent  employed  in  our  foreign  commerce,  to  remove  with  their  ^uence* 
effects  and  fettle  in  other  countries,  from  whence  the  commerce  they  are 
bed:  acquainted  with  may  be  carried  on  with  more  advantage.  An  incon- 
venience which  we  have  the  greateft  reafon  to  guard  againft  at  this  parti- 
cular juncture,  when  our  neighbours  in  the  different  parts  of  Europe  are 
fo  generally  attempting  to  rival  us  in  our  foreign  commerce. 

And  if  amongft  thefe  confequences  of  the  fudden  reduction  of  our  4th  ill  confe- 
intereft,  the  money  of  foreigners,  which  either  our  Government  or  private  1uence- 
perfons  amongft  us  at  prefent  have  the  ufe  of,  (to  whom  moil  certainly  a 
higher  rate  of  intereft  than  they  can  have  at  home  for  it,  muft  have  been 
the  general  inducement  for  their  trufting  it  here)  ihould  be  called  from  us, 
and  applied  to  other  uies ;  a  higher  rate  of  intereft  than  before  may  not 
only  be  apprehended,  but  an  abfolute  impofiibility  of  fupplying  the 
ordinary  demands  of  our  commerce  for  fame  time  at  any  rate  at  all. 

As  to  the  proprietors  of  our  lands  and  irredeemable  annuities,   X  am      Oftlieincreafe 
content  to  admit  that  they  may  reafonably  expect  a  higher  price  to  be  °f  fhe   value  of 
offered  for  their  eftates,  in  iome  meafure  proportioned  to,  and  regulated  by,  lands* or the Price 
a  lower  rate  of  intereft  produced  by,  and  in  proportion  to,  any  folid  and  bWUchV^'/'"' 
realbnable  caules  for  it.     but  I  think  it  has  been  with  truth  obferved  by  ti»n. 
Mr.  Locke  on  this  occafion,  that  in  this  higher  price  of  their  eftates,  thofe 
proprietors  are  only  interefted  who  have  contracted,  or  want  to  contract,      Thwisnoiwil 
debts  upon  their  eftates ;  it  being  of  no  confequence  to  the  perlbn  who  Pubhck  "d"*- 
neither  fells  nor  mortgages  his  ellate,  or  intends  to  do  io,  what  price  he   3^' 
may  procure  for  it  \    and  it  being  as  plain,  that  the  perfon   who  on  this 
occauon  receives  a  higher  price  on  the  fale  of  his  eftate,  from  thenceforth 
ftands  in  the  place  of  the  monied  man,  poflefied  of  a  greater  fum  of 
money  indeed  than  he  could  have  had  before,  but  which  will  produce  no 
greater  annua!  income,  nor,  generally  fpeakmg,  go  farther  in  any  provifion 
he  has  intended   for  himfelt  or  family,  nor  in  any  other  ufe  that  he  caa 
apply  it  to  (except  the  dilcharge  of  fuch  debts  as  he  may  have  contracted) 
than  a  lefs  fum  would  have  done  when  the  rate  of  intereft  was  higher, 
1  he  principal,  if  not  the  only,  general  advantage  of  a  lower  intereft  to 

LI!  2  the 
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the  proprietors  of  land,  is  therefore  fo  far  as  they  have  contracted  debts; 
which  advantage  to  them,  and  to  all  other  perfons  who  have  contracted 
debts,  is  exactly  balanced  in  the  publick  accounts  by  an  equal  lofs  and 
inconvenience  to  their  creditors. 

Such  a  redutfion  \  wjll  defire  your  attention,  Sir,  but  to  one  confequence  more,  which 
would  likewiie,  j  think  will  naturally  and  neceffarily  follow  a  further  reduction  of  our 
tended  with  a  di*  intcreft,  if  it  can  by  any  means  be  effected,  or  for  any  length  of  time 
minudon  of  the  prevail  amongft  us,  without  the  concurrence  of  what  I  have  hitherto  i'up- 
general  expences  p0fed  to  be  the  natural  and  only  reaibnable  caufes  of  it,  viz.  a  confulerablc 
°Lltle  ^tuple1'  diminution  of  our  expences,  which  the  publick,  as  our  affairs  now  ffand, 
tkill'y^-of  thTpub-  anJ  the  proprietors  of  land  in  particular,  feem  to  me  not  a  little  interefted 
lick  revenues  arif.  to  prevent.  A  fourth  part  of  the  income  and  ufual  profits  of  the  perfonal 
ing  from  taxes  efforts  in  this  kingdom,  withdrawn  and  deducted  from  the  whole  of  our 
on  the  comump-  orc|maTy  annuai  expence,  mult   occafion  a  very  considerable  diminution  in 

lion  of  commodi-    .  ,    '  r      '..     ,     ,  ,       .  ,-       j.    , '  r  .-       .       a 

tieSt  it,  when    not    lupphed    by   the  increale  or  thole   perlonal   eltates,    or  the 

growing  wealth  of  our  inhabitants,  and  muft  from  thence  occafion  a  con- 
siderable diminution  in  the  price  and  consumption  of  our  commodities. 
And  this  I  apprehend  will  be  the  fooner  and  more  fenfibly  felt,  as  the 
intcreft  of  money  and  the  profits  of  perfonal  eftates  are  more  generally  the 
funds  for,  and  fupply  the  expence  of,  the  inhabitants  of  this  metropolis 
of  the  kingdom,  than  of  any  other  part  of  it ;  and  as  a  variation  in  our 
fafhionable  expences  heie  is  moft  likely  to  fpread  itfelf,  by  the  force  of  our 
example,  throughout  the  other  parts  of  this  kingdom,  where  perhaps  there 
jnay  not  be  the  fame  occafion  for  it;  from  hence  it  deferves  well  to  be 
considered,  if  the  publick  may  not  lofe  as  much,  or  more,  in  their  reve- 
nues arifing  from  different  commodities  confumed  amongft  us,  as  may  be 
And  it  .might  be  ^  ^  ^  ^  reduction  of  our  intereft  •,  or  it  the  proprietors  of  land  may 
necellary    to    in-  /  ,  .  ..       ,         r       -n    c  \    -  ■  i 

cKafe  the  land-  not  at  lait  find  themlelves  obliged  to  furmlh  from  their  own  revenues  thole 

tax  to  make  good  fupplies  for  the  frrvice  of  the  Government,  which  have  been  hitherto 
the  deficiencies  of  fun:imed  by  our  expences.  And  if  it  be  polfible  that  this  diminution  of 
our  expences  ihould  proceed  further,  in  reducing  the  price  of  labour,  and 
•from  thence  of  our  neceffary  provifions  and  the  produce  of  our  lands, 
the  proprietors  of  thole  tftates  muft  in  their  turn  fuffer  from  the  reduction 
of  their  annual  revenues. 

From  finch  reflections  as  tliefe,  Sir,  it  has  feerned  to  me  not  tinrea-fon- 
fft  mbht  be  of  able,  that  we  fhould  at  feaft  for  fomtr  time  reft  contented  with  fuch  reduc- 
•great  publick  be-  tions  of  publick  intereft  as  have  been  hitherto  made:  from  whence  I  have 
nefit  to  determine  ^cen  further  induced  to  think,  that  it  would  be  of  confiderable  convent 
iTalfof^'arlS  ence  to  tht:  Publick>  if  thc  application  of  the  prelent  Sinking  Fund, 
ment,  theoruerin  which  (lands  now  appropriated  to  the  difcharge  of  the  publick  debts  in 
•whicn  the  publick  general,  were  by  act  of  parliament  determined  as  to  the  courlc  and  order 
debts  mould  be  Tn  ^j,}ch  1iiyfe  debts  fhould  be  for  the  future  difcharged  by  it.  Thefe 
ifceflively  d*  mealures 

charged    by    the 
application  of  die 

Sinking  Fund. 
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rneafures  with  regard  to  the  publick  debts  may  pofiibly  have  not  been 
hitherto  propoied,  on  account  of  that  advantage  which  the  publick  may 
have  been  fuppofed  for  the  future  to  be  in  a  condition  to  make  in  the 
further  reduction  of  publick  intereft,  while  they  referved  to  themfelves  the 
preference  of  one  creditor  to  another  in  the  order  of  difcharging  them  ; 
but  I  iubmit  it,  how  far  this  advantage  would  be  prudently  exchanged  for 
the  following  conveniencies  to  the  publick,  from  determining  the  order  in 
which  the  Sinking  Fund  Ihould  be  applied  in  the  difcharge  of  our  Advantages  that 
prefent  debts.  would  arili:  from 

fuch  a  meature. 

Firft,  The  annual  income  of  the  Sinking  Fund  will,  by  this  means, 
be  more  fully  .appropriated  to  the  payment  of  the  publick  debts,  and  the 
application  of  it  to  that  purpole  more  effectually  fecured,  by  entitling 
every  particular  creditor  to  expect  the  application  of  it  in  the  order  that 
fhaH  be  lb  determined. 

Secondly,  It  will  be  of  confiderable  ufe  in  fixing  the  credit  of  the 
pubhek  funds,  and  the  confidence  of  the  proprietors  on  fuch  foundations, 
as  will  fupport  them  in  any  time  of  publick  difficulty,  by  removing  all 
grounds  for  thofe  apprehenfions,  which,  on  fuch  occafions,  are  oblerved 
(greatly  to  the  disadvantage  of  the  Government)  to  prevail  amongft  us,  that 
the  income  of  the  Sinking  Fund  will  be  applied  to  fome  other  purpofes 
than  die  difcharge  of  our  debts  ;  and  by  giving  every  p  irticular  creditor 
an  opportunity  of  computing  and  fatisfying  himfclf  in  the  value  of  his 
intereft  in  the  publick  funds,  from  the  knowledge  of  that  time  when  his 
principal  will  be  punctually  paid  off". 

Thirdly,  It  will  in  a  great  meafure  prevent  ftock-jobbing,  by  removing 
the  temptation  to  it  from  the  great  variations  in  the  market-prices  of  our 
debts,  from  fuch  extravagant  premiums  paid  for  them  in  a  time  of  peace, 
as  if  the  income  of  them  was  conceived  to  be  an  irredeemable  annuity  j 
and  fuch  difcounts  on  the  other  hand  allowed  upon  them,  in  a  time  of  the 
leaft  general  apprehenfion,  as  if  they  were  regarded  as  debts  almoft 
defperate. 

Fourthly,  It  will  lay  a  further  foundation  for  a  greater  equality  in  the 
prices  of  our  publick  debts,  by  giving  an  opportunity  to  the  proprietors 
to  fuit  their  own  convenience  in  the  purchafe  of  fuch  part  of  thofe  debts 
as  are  determined  to  be  payable,  as  near  the  time  as  pofiible  when  they 
expect  any  occafion  for  their  money-,  and  prevent  in  a  great  meafure  the 
neceffiues  of  the  proprietors  being  brought  to  market,  especially  in  the 
manner  in  which,  wl.en  any  declenfion  in  the  price  of  ftocks  is  apprehended, 
it  may  be  obferved  often  to  be  done  long  before  they  have  any  real  occa- 
sion for  their  money. 

Fifthly, 
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Fifthly,  It  will  tend  to  the  increafe  of  our  credit,  and  the  facilitating 
both  of  publick  and  private  loans  at  the  prefent,  or  as  far  as  is  realbnable 
to  wifh  for  it,  at  a  lower  rate  of  intereft,  by  capacitating  fuch  of  the  cre- 
ditors, whofe  debts  (hall  be  in  a  lefs  remote  order  of  payment,  to  lend  out 
fuch  fums  as  they  may  have  by  them  referved  for  diftant  ufes,  in  expecta- 
tion of  being  fupplied  for  fuch  diftant  occafions  by  the  payment  of  their 
(hare  in  the  publick  debts  in  the  order  and  at  the  time  appointed  for  it. 

And  laftly,  fuch  a  determination  of  the  order  in  which  the  Sinking 
Fund  mould  be  applied  in  the  difcharge  of  our  publick  debts,  and  the 
notice  the  creditors  would  thereby  have  when  they  mould  be  paid  off, 
would  give  them  an  opportunity  of  looking  out  for,  and  providing,  the 
moil  apt  and  convenient  employment  for  their  money  againft  the  time  of 
receiving  it  j  a  convenience  to  the  creditors  themfelves,  which,  as  the 
publick  is  always  interefted  in  the  innocent  improvement  of  our  cftatesj 
may,  I  think,  be  efteemcd  a  general  advantage. 

A  recapitulation         I  fhaii   conclude,  by  putting  together  what  I  have  been  endeavouring 
ot  the  levei  al pro-        reprefent   about  the  reduction  of  our  publick   intereft,  viz.  That  the 

poiitions  that  have  *  ,  1       r     1  c  -  n    ■  r  •      ,  ,    .        . 

been  advanced     general  and  ulual  rate  or  interelt   in   every  country  is  determined  by  the 

and  recommend-  proportion  that  the  ordinary  neceffities  or  demands  for  money  amongft  the 
ed  j"  %  r  C°Urre  innab'tants  bear  to  their  capacity  and  difpofition  to  fupply  them  \  That  any 
other  rate  of  intereft  produced  without  a  variation  in  the  proportion  afore- 
faid,  or  a  foundation  laid  for  it,  is  not  likely  to  continue  j    That  we  feem 
here  to  have  had  the  effect  of  the  late  happy  alteration  in  our  publick 
circumftances,  in  fuch   reductions  of  our  intereft  as  have  been  made  al- 
ready ;    That  the  profpects  of  a  ftill  further  reduction  of  publick  intereft 
are  a  continued  encouragement  to  adventures,  which,  though   they  may  be 
made  to  contribute  to  the  producing  fuch  a  reduction  for  a  time,  are  not  to 
be  depended  on  for  the  fupport  of  it  \     That  thefe  adventures  are  them- 
felves at  all  times  a  general  inconvenience,   and  particularly  prejudicial  to 
the  pubiick  on  the  approach  of  troubles.     I  have  likewife  endeavoured  to 
reprefent,  that  the  further  reduction  of  publick  intereft  is  neither  equally 
neceffary,  nor  of  equal   advantage   to  the  publick,  as  either  of  thofe  that 
have  been  already  made  -,    nor  does  it  want  to  be  explained,  that  the  fame 
addition  to  the  Sinking  Fund,  to  be  now  made  by  the  next  reduction  of 
the  publick  intereil  below  4  per  cent,  will  diminifh  the  remaining  income 
of  the  creditors  in  a  greater  proportion  than  thole  before  made,  and  be  a 
greater  inconvenience  to  them.     1  have  recommended  it  to  be  confidered, 
how  far  a  reduction  beginning  with  the  publick  intereft  muft,  if  it  fucceeds, 
neceffarily  fpread  itfelr,  and  affect  the  reft  of  our  perfonal  eftates ;  and  from 
thence  the  oppofuion  that  meafures  for  reducing  intereft  will  fome  time 
meet  with,  where  fome  real  alteration  in  our  circumftances  does  not  perfuade 
to  it.     I  have  propofed  it   to  be  inquired,  if  there  be  any  other  general 
advantage  to  be  obtained  by  a  lower  rate  of  intereft  amongft  us,  than  in 

regard 
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regard  to  our  publick  debts  only.  And  from  fuch  confiderations,  would 
fubmit  it,  if  it  might  not  be  convenient,  that  not  only  our  meafures  for 
further  reducing  intereft,  but  our  expectations  of  it  were  at  leaft  for  feme 
time  fufpended  ;  till  after  the  regular  application  of  the  Sinking  Fund  now 
provided  for  a  few  years,  and  the  intermiffion  of  fuch  extraordinary  adven- 
tures as  aforefaid  in  our  publick.  ftocks,  we  might  with  more  certainty  col- 
lect; what  lower  of  intereft  our  real  circumftances  will  admit  of. 

In  what  little  I  have  faid  about  the  confequences  of  a  lower  intereft  on 
our  commeice  and  expences,  I  have  referred  myfelf,  Sir,  to  icntiments  in 
which  I  have  had  the  honour  to  agree  with  you,  and  muft  not  pretend  to 
have  made  out  any  thing  to  general  fatisfaclion  :  if  I  had  attempted  to  do  fo, 
I  ihould  have  been  carried  too  far  beyond  the  delign  of  this  effay  •,  and 
Ihould  have  been  obliged  to  examine  fome  prevailing  opinions  on  this  {ob- 
ject, which  Item  to  me  (o  far  from  being  rtafonable  or  true,  that  I  have 
fometimcs  thought  that  part  of  them  which  the  private  intereft  of  particular 
perlbns  have  not  introduced  amongft  us,  to  have  been  taken  up  merely  on 
account  of  their  reiemblance  to  paradoxes,  and  for  that  realbn  affording  the 
greateft  amufement  in  converlation. 

I  would  not  have  it,  from  any  thing  I  have  faid,  inferred,  that  I  am  in 
general  againft  any  expedient  for  the  much  fpeedier  difcharge  of  our  prefent 
debts ;  I  Ihould  be  glad  if  any  reafonable  method  for  this  purpofe  could  be 
thought  of;  nor  would  any  new  burthen,  or  variation  in  the  prefent  burthen, 
on  the  fubjects  of  this  kingdom,   implied  in  any  propolals  for  this  purpofe, 
be  with  me  an  objection  to  them,  if  the  means  were  but  found  out  of  pro- 
portioning fuch  a  new  burthen,  either  to  the  property  or  expences  of  our 
inhabitants,  in  fuch  a  manner  as  would  be  generally  fubmitted  and  agreed 
to  :  and  that  fuch  an  expedient  were  found  out,  I  wifh  for  this  general  rea- 
lbn, that  whatever  in  publick  affairs   is  thought  of  great  and  general  im- 
portance to  be  done  at  all,  Ihould  be  done,  if  poilible,  as  foon  as  it  appears 
to  be  lb;  that  the  molt  eligible  methods  for  effecting  it  are  fuch  as  may  be 
carried  on,  and  finifhed  under  the  direction  of  the  lame  perfons  who  were 
firft  engaged  in  them ;  and  that  the  fuccefs  of  fuch  meafures  Ihould  be  as 
little  as  poffible  hazarded  by  the  different  fentiments  of  their  fucceffors.    But 
this  confideration  will  not  go  far  in  recommending  the  further  increale  of  the 
Sinking  Fund,  by  reducing  the  intereft  of  the  publick  debts ;  which,  upon 
the  fuppolitions  on  which  my  calculations  have  been  made,  would  not,  if  the 
Sinking  Fund  were  increafed  by  reducing  their  intereft  to  2  percent,  be  paid 
off  in  lels  than  20  years  and  a  half,  or  thereabouts ;  if  to  1  per  cent,  in  lefs 
than   ii>  years  and  4  months;    or  if  the  creditors  would  be  iatisried  without 
any  intereft  at  all   till  the  payment  of  their  principal,  in  lefs  than  fixteen 
years  and  eight  months. 

/  am,    SIR,    &c. 
[End  of  Sir  'Nathaniel  Gould's  EJfay  on  tht  Pu&lkk  Debts  of  this  Kingdom.] 
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Article  CCCLXV.    In  the  foregoing  excellent  pamphlet  of  Sir  Nathaniel 
Gould,  pages  420  and  421,   the  judicious  author,  having  occafion  to  make 
mention    of  the    land-tax,    takes    notice   of  the    hardfhip  arifing   from    its 
inequality;    but  adds  that,  in    his  opinion,  there  was  no   great  occafion  to 
dwell  upon  that  circumftance,   becaufe  there  was  then  a  profpect  that,  by 
the   operation   of  the  Sinking  Fund,    the  national   debt   would  be  wholly 
difcharged   in   the  courfe  of  a  moderate  number  of  years,   after  which  he 
adviles,    and    likewife    fuppofes,     that    the   taxes    which    had   been    before 
appropriated   to  the  payment  of  the  faid  debt,  would  be  employed  in  de- 
fraying  the  ordinary  expences  of  Government,  fo  as  to  make  the  annual 
grants  of  the  land-tax  and  malt-tax  become  no  longer  neceffary.     But  now 
(in  April,  1782,)  that  pleafing  proipect  is  at  an  end,    and,  inftead  of  it, 
there  is  reafon  to  apprehend,  that  it  will  be  neceffary,  not  only  to  continue 
the  land-tax  upon  its  prefent  footing  of  four  fhillings  in  the  pound,    or  to 
raife  by  it  the  fum  of  two  millions  of  pounds,   fterling,  per  annum,  for  a 
great  number  of  years  to  come,  (perhaps,  for  a  hundred  years,)    but  even 
to  increafe  the  faid  tax  to  double  its  prefent  quantity,  or  to  raife  by  it  the 
fum  of  four  millions  of  pounds,  fterling,  per  annum,  in  order  to  make  good 
the  payment  of  the  intereft  of  the  prodigious  fum  of  money   to  which  the 
national  debt  will,  probably,  have  increafed  before  the  bleffing  of  a  general 

peace  fhall    be    compleatly    reftorcd   to    us-, more    efpecially,    if   our 

minifters   of  ftate  fhould   refolve   to  apply   a   million,    or  twelve   hundred 
thoufand,  pounds  a  year  out  of  the  Sinking  Fund  to  the  gradual  diminution 
of  the  capital  of  the  faid  debt  in  the  manner  that  has  been  above  recom- 
mended.    The  land-tax  muft,  therefore,  in  our  prefent  unfortunate  circum- 
ftances,  be  confidered  as  a  permanent  part  of  the  publick   revenue  •,   and 
confequently  the  very  great  inequality  with  which  it  is  affeffed  on  the  in- 
habitants   of  different  counties    in    the   kingdom,    and  even  on  thofe   of 
different  diftiicls  of  the  fame  county,  is  an  object  well  worthy  the  attention 
of  the  Legiflature;    and,  if  it  be  really  a  grievance  and  a  meafure  of  great 
injuftice  (as,  I  muft  confefs,   it  has  always  appeared  to  me  to  be,  and  as 
Sir  Nathaniel  Gould   in  the  paffages  above  referred  to,   in  pages  420,  421, 
leems  to  have  confidered  it,)    it  is  highly   fit  to  be  fpeedily  corrected  and 
redrefied.     I   therefore  hope   1  fhall   be  excufed,  if,  before  I  return  from 
this  political  digrciiion  concerning  the  Sinking  Fund  and  the  national  debt, 
xo  the  Doctrine  of  Life-annuities,    (which  is  the   proper  fubject  of  this 
book,)  I  lay  before  the  reader  fome  reflections  on  this  fubjedt  of  the  inequa- 
lity of  the  land-tax,  and  on  the  expediency  of  affefling  it  for  the  future  in  a 
more  equal  manner,  which  were  firft  drawn  up  and  pubhlhed  in  the  Publick 
Advertiler  in  the  month  of  January,  1780,  together  with  a  propolal  to  make 
the  intereft  of  all  future  funis  of  money   that  fhould   be  borrowed   by  the 
publick,  liable  to  pay  land-tax  in  the  fame  proportion  with  the  rents  of  lands, 
to  the  end  that  all  the  fubjects  of  the  Crown,   thofe  who  are  polTeffed  of 
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perfonal  property  as  well  as  thofe  who  have  landed  eftates,  may  both  con- 
tribute, and  be  ieen  and  known  to  contiibute,  in  the  lame  degree,  in  pro- 
portion to  their  refpective  annual  incomes,  to  the  publick  expences  which 
the  exigencies   of   the   (late   make    necefjary.        Theie  reflections    are    as 


o 
iollow  : 


On  the  expediency  of  an  EQUAL  ASSESSMENT  of  the  LAND- 
TAX,  and  of  making  the  annual  interejl  of  all  new  publick  loans  of 
money  Jubjecl  to  the  fame  tax. 

CCCLXVI.  It  feenis  to  be  an  indifputable  maxim,  founded  both 
on  equity  and  good  policy,  that,  when  taxes  are  necefiary  to  the  exigencies 
or"  the  itate,  perfons  pofTeffed  of  equal  incomes  ihould  contribute  equally 
towards  them.  And,  whenever  this  maxim  is  departed  from,  even  though 
the  ground  of  fuch  departure  may  be  juft  by  virtue  of  fome  original  com- 
pact in  favour  of  the  perfons  who  pay  lefs  than  their  fhare  of  the  publick 
taxes,  it  is  lure  to  create  fome  jealoufy  and  uneafinefs  in  the  other  members 
of  the  date,  and  thereby  to  render  the  property  fo  exempted  fomewhat  lefs 
fecure  than  it  otherwile  would  be. 

We  have,  indeed,  in  our  government,  two  finking  inftances  of  a  de- 
parture from  this  prudent  and  equitable  maxim,  which  are  frequently  the 
fubjects  of  very  great  complaints  :  I  mean,  the  fhamefully  unequal  affefTment  of  t,ie  veiT  "»- 
of  the  land-tax  on  the  lands  and  houfes  of  the  kingdom,  and  the  total  JJ™^ la^f™ent 
exemption  of  all  the  intereftof  the  publick  funds  from  that  and  every  other 
tax.  By  the  unequal  alfeffment  of  the  land-tax,  fome  people  pay  more 
than  four  fhillings  in  the  pound  upon  the  rents  of  their  lands,  while  others 
pay  only  eight-pence  or  nine-pence,  or  in  fome  places,  (as  the  two  northern 
counties  and  the  new  buildings  at  Marybone)  not  more  than  four-pence 
upon  theirs.  And  this  is  done  by  afts  of  parliament  renewed  every  year, 
and  not  by  any  permanent  and  original  act  of  parliament  that  could  be 
confidered  as  a  plighting  of  the  national  faith  to  the  purchalers  of  land, 
that  their  lands  fhould  always  be  taxed  according  to  the  rule  of  affefTment 
then  oblerved.  On  the  contrary,  the  perfons  who  have  been  lightly  taxed 
have  always  feared,  and  thofe  who  have  been  heavily  taxed  have  always 
hoped,  that  the  Parliament  would,  one  day  or  other,  have  a  fufficient 
regard  to  juftice  to  correct  this  grofs  inequality,  and  to  impofe  the  land-tax 
according  to  a  new  and  equal  affefTment ;  or  rather,  indeed,  according  to 
a  certain  proportion  of  the  rents  received  by  every  man  ;  or,  if  the  land  is 
kept  in  the  owner's  hands,  of  the  rents  which  were  received  for  it  when  it 
was  laft  letr,  or  which  it  might  eafriy  be  lett  for,  in  the  judgment  of  the 
commiffioners  of  the  land-tax ;  as  is  done,  if  I  miftake  not,  in  the  cafe  of 
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the  late  houfe-tax.  And  they  all  have  hoped,  at  times,  (though  now,  I 
believe,  that  hope  is  at  an  end)  that  the  land-tax  would  be  reduced  to  two 
ihillings  in  the  pound,  and  fometimes  even  that  it  would  be  intirely  taken 
off,  or  (to  fpeak  more  correctly)  permitted  to  expire  without  being  re- 
impofed-,  as  I  am  fully  perl'uaded  it  might  have  been,  if  prudent  and 
oeconomical  meafures  had  been  purlued  by  our  feveral  minifters  of  ftate  for 
thefe  lad  forty  years,  and  both  this  and  the  two  laft  wars  had  been  avoided. 
There  is,  therefore,  as  I  apprehend,  no  weight  in  the  reafoning  of  thofe 
who  fay  that  fuch  a  correction  of  the  inequality  of  the  land-tax  would  be 
\injuft  with  refpect  to  thofe  purchafers  of  land  who  ha.ve  bought  their  land 
at  a  greater  price  than  they  otherwife  would  have  done,  upon  an  expecta- 
tion that  the  land-tax  would  continue  to  be  raifed  according  to  the  then 
prefent  mode  of  affeffment.  The  nation  is  not  bound  to  continue  in  the 
practice  of  impofing  this  tax  unequally,  becaufe  thefe  gentlemen  have 
flattered  themfclves  that  they  would  do  lb. 

I  am  the  more  confirmed  in  this  opinion  of  the  injuflice  of  continuing 
the  land-tax  on  its  prefent  unequal  footing,  becaufe  it  was  that  of  Dr. 
Benjamin  Franklin,  whom  I  confider  as  one  of  the  moft  judicious  and  wifeft 
men  now  living  upon  earth,  and  of  whofe  talents  we  now  feel  the  force, 
fince,  by  our  attack  upon  one  of  the  charters  of  the  Americans,  and  our 
other  alarming  acts  of  authority  againft  them,  we  have  driven  him  to 
employ  them  againft  us.  This  truly  great  man  ufed  always  to  quote  the 
continuance  of  the  land-tax,  upon  its  prefent  very  unequal  footing,  as  a 
proof  of  the  little  regard  that  v/as  had  to  juftice  and  common  fenfe  in  our 
national  deliberations.  And  I  remember  once  in  particular,  that  when  it 
was  faid  that  fome  people  thought  the  correction  of  this  inequality  would 
be  unjuft  with  refpect  to  thofe  who  had  purchafed  land  upon  a  fuppofuion 
of  its  continuance,  he  replied  with  fome  quicknefs,  "Unjuft!  yes,  it  would 
be  unjuft ;  for  it  would  be  doing  but  half  of  what  ftrict  juftice  would 
require ;  which  would  be  to  create  a  counter-inequality  in  the  affeffment  of 
the  land-tax,  whereby  the  lands  which  had  been  heavily  taxed  mould  here- 
after be  taxed  lightly,  and  thofe  which  had  been  lightly  taxed  ftiould  here- 
after be  taxed  heavily,  for  the  fpace  of  about  fourfcore  years,  or  for  a  time 
that  fhould  be  equal  to  the  time  during  which  the  prefent  unequal  affeffment 
had  been  permitted  to  continue."  This  counter-inequality  he,  perhaps, 
would  not  ierioufly  have  wifhed  to  fee  eftablifhed  ;  but,  1  think,  that  manner 
of  expreffing  himfelf  ihewed  ftrongly  his  opinion  of  the  propriety  or  an 
exact  equality  for  the  future,  and  his  contempt  of  the  arguments  derived 
from  its  fuppofcd  injuftice  with  refpect  to  purchafers. 

This  firft  deviation,  therefore,  from  the  rule  of  equal  taxation  in  our 
government  ought,  as  I  conceive,  to  be  corrected  in  the  next  land-tax  act 
which  (hall  be  paffcd,  there  being  no  valid  nor  juft  objection  to  be  made 
to  fuch  correction. 

CCCLXVII.  But 
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CCCLXVII.     But  the  cafe  is  different  with  refpect  to  the  other  inftance  Of  the  exemption 
of  a  deviation  from  the  fame  rule,    to  wir,    the  exemption  of  the  intereft  ?'  jhe  ?ublickt|, 
of  the   publick  debts   from   the   land-tax   and    all    other   taxes.     For   this  pay,nent  0f  taxes, 
intereft  cannot  be  made  fubject   to  the  land-tax  without  a  direct  breach  of 
the  national  faith  to  the  proprietors  of  it,  there  being  exprefs  claufes  in  the 
feveral   acts  of  parliament   by   which   the  loans   that  conftitute  thele  debts 
have  been  eftablifhed,   which  provide  that  the  feveral  annuities  granted  to  The  ground  of  it. 
the  perfons  who  have  advanced  their  money  to  the  Government,  lTiall  be 
free  from  all  taxes,  charges,  and  impofitions  ivhatfoever*     And  the  money  fo 
advanced  to  Government  has  been  advanced  at  a  lower  rate  of  intereft  in 
confequence  of  thele  claufes.     And  much  of  it,  I  believe,  has  been  lent  to 
Government  in  the  war  of  1741,  at  the  moderate  intereft  of  about  four 
per  cent,  which,  if  it  had  been  left  fubjedl  tJ  the    land-tax    (as  all  other 
perfonal  eftate  is,  according  to  the  ftrict  letter  of  the  land-tax  acts,  though, 
from  the  difficulty  of  coming  at  it,  the  tax  is  feldom  actually  paid  upon  it;) 
could  not  have  been  obtained  for  lefs  than  five  per  cent.     The  owners  of 
this  debt  may,  therefore,  be  faid  to  have  paid   the  land-tax  upon  it  in  the 
very  act  of  lending  it  on  the  terms  propofed  to  them  •,  fince,  in  confider- 
ation  of  their  exemption  from  that  and  other  taxes,  they  confented  to  take 
four,  inftead  of  five,  per  cent,  for  their  money.     Neverthelefs,  in  procefs  The  f.iid  exemp- 
of  time,  thele  original  compacts  grow  to  be  in  a  manner  forgot  by  the  Uon  1S  odious  to 
generality  of  mankind,    who  are   apt  to   confider  this  exemption  of  the  aJ1ed  thereby  nr' 
ftock-holders  from  paying  the  land-tax,  as  an   unjuft  diltinction  in  their  ens  the  fecurity  of 
favour :    and   the   land-holders   in  general  are   apt  to  hold  this  language,  the  faid  funds. 
partly,  perhaps,  from  ignorance  of  the  aforefaid  original  clauie  of  exemp- 
tion, and  partly  from  the  bias  of  left- intereft,  which    makes  them  wifti  to 
fee  the  ftock-holders  bear  a  fhare  of  the  burthen  which  they  labour  under, 
whether  they  have,  or  have  not,  been  fo  exempted.     I   have  known   men 
of  very  good  underftandings  and  education  talk  in  this  manner,  and,   when 
they  have  been  told  of  the  faid  clauie  of  exemption  in  the  feveral  acts  of  par- 
liament for  borrowing  the  faid  money,  either  refufe  to  believe  that  there  was 
fuch  a  clauie,  or,  if  convinced  of  the  exiftence  of  it,   deny  its  efficacy  and 
validity,  in  point  of  juftice  and  good  policy,  to  entitle  the  ftock-holders  to 
be  fo  exempted.  This  opinion  and  inclination  in  the  land-owners  of  the  king- 
dom, and   perhaps  in  other  dalles  of  men  that  are  not  themfelves  ftock- 
holders,  certainly  contributes  to  make  the   publick   funds  lefs  fecure  than 
they  would  be,  if  they  had  not  been  fo  exempted  in  their  firft  eitabliih- 


*  Thus,  for  example,  in  the  ftatute  of  the  21ft  of  George  the  Second,  chap,  ii, 
ftct.  15,  it  is  enacted,  "  That  all  the  feveral  and  refpective  annuities,  payable  in 
purfuance  of  this  ait,  after  the  rate  of  four  pounds  per  centum  per  annum,  on  all  and 
every  the  principal  funis  for  which  the  fame  ,  ile,  /ball  be  free  from  all  taxtt, 

charges,  and  ii  whatfoever," 
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ment,  but  Had  been  left  liable  (like  all  other  property,  both  real  and  per- 
gonal,) to  pay  their  proportion  of  the  land  tax  :  for  then,  as  both  the  clafXes 
would  conftanily  and  vifibly  havfe  contributed  at  the  fame  time  to  the 
relief  of  the  exigencies  of  the  ftare,  the  kmd-holdes  would  have  had  no  pre- 
tence to  grudge  the  ftock-holders  the  enjoyment  of  the  intereft  of  their  mo- 
ney, which  would,  in  every  view,  have'  been  as  much  their  rightful  property 
as  the  rents  of  freehold  land  are  the  property  of  their  refpeftive  owners. 

Jt  would  tend  to         -phis  diminution   of  the  feeurity   of  the  publick  funds,   arifing  from. 

the  Security  of  the     ,     ■      ■  ,  .     , -  . .  '  ,  ° 

1-1   r  „,i«    if  their  being   thus  exempted- from    uxes,    appears  to  me   to   be   a    matter 
publics  funds,   it  o  r  »       1 1       ■  . 

the  proprietors  of  of  lo  much  importance,  (as  their  lecunty  evidently  depends,  in  a  con-' 
them  would  con-  fiderable  degree,  on  the  opinion  the  nation  at  large  entertains  of  the 
fent  to  make  the  ;uff.ce  0f  continuing  them)  that  1  mould  be  ready,  with  refpeft-to  my 
ktereft    of    them  J,-     ,  -V  '  .,  ir-j-  i 

>'•  ui  y  ,l„h„h  little  property  in  them,  to  give  up  my  right  to  the  laid  exemption,- and 
liable  to  the  land-  ,•,•,,  i      i       j°  "  i  •         i  »  i  l      /-  ,-  J ft         i 

tax,  make  it  liable  to  pay  the  land-tax  at  that  which  maybe  (uppoied  to  be  the 

medium  rate  at  which  it  is  levied  upon  the  lands  of  the  kingdom,  which  I 
have   heard   people   eftimate  at  about  eighteen -pence  in  the  pound,  or,  ae 
mod,  two  (hillings,  when  the  land-tax  is  called  four  (hillings  in  the"  pounds 
or  (to  fpeak  more  correctly)  when  the  fum   raifed  by  the  land-tax  in  Ehg-» 
land  arid  Wales,  (exclufive   of  Scotland)   is  about  tw©  millions:    for  it  is 
luppoled  that  an  equal  affelTment  of  the  land-tax  in  England  and  Wales  at 
eighteen-pence  or   two  millings  in  the  pound,  would  raife  the  faid  fum  of 
two  millions.     This,  therefore,  would  be  the-  rate  at  which  property  in   the 
publick  funds  ought  to  be  charged  to  the  land-tax,  if  it  could,   confidently 
with  juftice  and  the  prelcrvation  of  the  national  faith,  be  charged  to  it  at  all. 
And  at  this   rate,  I  lay,  I  -would  freely  confent  to  have  my  property-  there 
charged,  notwithstanding  myaforelaid  right  to  an  exemption,  if  all  the  other 
proprietors  of  flock*  or  a  majority  of  them,    were  wilting  to  do  the  fame: 
and  this,  not  fo  much  from  a  motive  of  publick  fpirit  (though  I  hope  that 
motive   is  not  without   its  influence)    as  from   a  defii'e  of  rendering  the 
remaining   part  of  the   intereft   due   to   me,  the  eighteen  (hillings  and  fix- 
pence  in  the  pound,  more  fecure:   for  then  nothing  but  the  moft  (hamelefs 
and  bare-faced  injuftice  could  ever  prompt  any  •  land-holder  to  wilh-for,  or 
encourage,  any  attempt  to  get  rid  of  the  publick  debt  by  any  other  method 
But  this  is  hardly  than  thac  of  fairlv  paying  U  olf".     But  fuch  a  general  confent  of  the  (lock- 
to  xx.  txpx     .      headers  to  let  their  flock  be  made  liable  to  pay  the  land-tax,  is  what  we  can 
hardly  expect   to  fee;     more  efpecially  as   many  of   them   are  foreigners, 
refident   in    Holland   and  Switzerland,  who   will  probably   conceive  them- 
fclves  to  be  no  way  obliged  to  pay  taxes  for  the  fupport  of  our  government. 
Nor  can  fuch  a  j\^n^   tQ  fubjedt   their  ftock  to  the  land-tax  by  aft  of  parliament,  without 
TO^fiftendy^with  tne'r  con*cnt»  or  cven   with  the  confent   of  fome,    but  not   all  of   them, 
juftice,     without  would  undoubtedly  be  a  breach  of  the  national  faith,  and  an  aft  of  bank- 
their  confent.       ruptcy,  pro  tanto.     With  refptft,   therefore,   to  the  immenfe  publick  debt 
already  lubfifting,  I  do  not  expeft,  or  wilh,  to  fee  any  endeavours  ufed  by 

publick 
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publuk  authority  to  carry  this  meafure,  of  making  it  li>ble  to  the  land-tax,  Cut  it  would  be  a 
into  execution.     But  with    refpeft  to  the   loans  of'  the  preknt  year,  170O,  u/ctul  me:;turt:  in, 
and  of  the  following  years,   (if  more  fuch  are  to  be  expected,)  1  mud  own  ta  make"^^^*' 
I  fhould   like  to  fee  it   tried.     It  would  certainly   have  the  good  erTeft  of  tereft  of  M  future 
incrcafing  the   fecurity  of  the   money  lb   lent,  for  the   reafon  already  fug-  publick  loans  of 
gefted :  and  it  would   be  no  immediate  diminution  of  the  intercft  received  ,"oae)'  ''able    to 
and  enj<  yed  for  the  faid  money  -,   becaufe  the  intercft  which  would  be  giverv 
by  Government  for  the  money,  when  liable  to  this   tax,  would  be  propor- 
tionably  greater  than  if  lent  under  a  claufe  of  exemption.    And  yet  Govern- 
ment would  be  no  lofer  by  it,  iince  it  would  receive  back,   in  the  (Hape  of 
a  tax  on  the  faid  intercft,  the  additional  intercft  it  would  be  obliged  to  "ive 
on  this  account.     This,  it  may  be  faid,  is  mere  trifling  and  doing  nothing, 
fifice  ycu  give  with  one  hand  what  you  take  back  with  the  other.     But  the 
advantage  refulting  from  it  is  this:    the  land-holder,  and  the   ftock-holder, 
whole  ftock  is  originally  made  liable  to  this   tax,  will   ever  after  run  the 
fame  fortune,    and  experience  the  fame    increale    or  diminution   of  their 
refpective  incomes,  as  the  affairs  of  the  ftate  are  profperous  or  unfortunate. 
If,  contrary   to  all   preient  appearance,  the  land-tax   fhould  ever  a^ain  be 
lets  than  four  (hillings  in  the  pound,  the  ftock-holder  upon   this   new  cfta- 
blifhment  would  enjoy  a  proportional  diminution   of  the  tax  upon  his  pro- 
perty :  and,  0:1  the  other  hand,  if  it  fhould  become  necelTary,  in  the  courlc 
of  this  meft   ruinous   and   unhappy  war,  to  make   the  land-tax  double  or 
treble   cf   w  tat   it   now   is,    (which  feems   to  be  a  much  more  likely  event 
than  the  former)    the  ftock-holder  will  pay  a  double  or  treble  tax  as  well  as 
the  owner  or  land,  and  vilibly  bear  his  proportion  of  the  common  burthen, 
and  thereby  efcape  the  dangerous   envy   of  being  confidercd   as  a  kind  of 
foreigner,  or  neutral  perfon   unconcerned  in  the  welfare  or  calamities  of 
his  country. 

An  ingenious  and  pubiick-fpirited  writer  of  fome  letters  that  have 
appeared  in  the  Whitehall  Evening  Poft,  dated  from  Windfor,  and  which 
have  been  lately  collected  and  pubhihed  in  a  pamphlet  printed  for  Dodllcy, 
has  recommended  a  meafure  of  this  kind,  with  refpecr.  to  the  publick  debt 
already  cxifting,  and  has  given  very  powerful  realons  in  fupport  of  it, 
Which,  together  with  the  many  other  important  particulars  contained  in 
thoft  letters,  are  well  worth  the  molt  ferious  attention  of  the  publick. 
But,  ich  a  ftep  would  be  attended  with  confiderable  difficulties,  I  can- 

not bui  i   . cibt  whether  it  be,  upon  the  whole,  advifeable. 

But  the  meafure  which  I  have  here  ventured  to  recommend,  and  which 
relates  only  to  the  ftock  hereafter  to  be  created,  would  be  attended  with 
the  fame  advantages,  as  far  as  it  went,  and  would  not  be  liable  to  any  of 
the  fame  objections. 

And, 
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h  w^l'  pr°"  And,  perhaps,  if  this  meafure  were  adopted,  either  with  refpect  to  the 

dlent  to  admtuhe  'ntereft  °f  future  loans  of  money,  or  to  that  of  the  money  already  due  to 
owners  of  fuch    the  publick  creditors,  it  might  be  adviieable  at  the  fame  time  to  admit  the 
fleck  in  the  pub-  {lock-holders  who  would   thus    become  contributors  to  the   land-tax,  to  a 
fti    i/"*fS   a%    r'§^lt  °^  voting  f°r  members  of  the  Houfe  of  Commons,  by  whom  the  laid 
liable  to  pa!"  trie  tax  's  grante(-h     Every  proprietor  of  fuch  flock,  who  was  of  the   male  lex, 
land-tax,    to  a    ar>d  a  native  of  Great  Britain,  or  Ireland,  or  any  of  the  Britifh  dominions, 
right  of  voting  for  and  had  been  in  pofTeffion  of  an  annuity  of  10  pounds  a  year,  Handing  in 
members  of  par-  njs  own  name,  in  any  of  the  publick  funds  for  more  than  a  whole  year,  and 
had  refided  for  more  than  a  year  together  in  any  particular  county  in  Eng- 
land, Wales,  or  Scotland,  might,  as  I  imagine,  without  any  inconvenience, 
be  permitted  to  vote  at  the  election  of  the  knights  of  the  {hire,  or  com- 
miffioners  of  the  {hire,  in  which  he  had  fo  refided.     Perhaps  the  offer  of 
fuch  a  privilege  might  induce  fome  of  the  prefent  proprietors  of  the  publick 
funds  to  confent  that  the  inrereft  of  their  ihares  of  the  national  debt  mould 
for  the  future  be  made  liable  to  the  land-tax :  more  efpecially,  if  they  fhall 
apprehend  themfelves  to  be  under  a  kind  of  necefiity    (from  the  enormity 
of  the  prefent  load   upon   the  publick   revenue,)    of  making  fome  facrifice 
of  this  nature,  or  of  giving  up  a  part  of  their  annual  income,  arifing  from 
the  funds,  in  order  to  preferve  the  remainder;  which  the  Earl  of  Stair,  in 
his  very  able  and  moll  interesting  pamphlet  on  the  State  of  the  Publick 
Revenue,  publifhed  about  January,    1782,  and  intitled,  Faffs,   and  Confe- 
naences,  &c.    positively  declares  it  will   be  abfolutely  necefiary   that  they 
{huuld  do. 

When  the  ftpck-holders  mould  have  thus  become  liable  to  the  land-tax, 
and,  in  conlideration  of  their  thereby  contributing,  like  the  owners  of  land, 
to  the  common  burthens  of  the  nation,  lhould  have  been  admitted  to  a 
{hare  in  the  election  of  the  national  reprelentative,  the  fecurity  of  their 
property  in  the  publick  funds  would  be  rendered  as  compleat  as  any  laws, 
or  publick  regulations,  can  make  it :  though  they  would  (till  have  reafon 
to  with,  at  lealt  as  heartily  as  any  other  clafs  of  men  in  the  kingdom,  that 
the  blefijng  of  peace  may  fpeedily  be  reltored  to  us,  and  that  then  the 
•Government  may  adopt  fuch  meafures  of  vigour  for  increafing  the  publick 
revenue,  and  fuch  meatures  of  ceconomy  in  the  management  of  it,  as  may 
enable  them  gradually  to  difcharge  fome  part  of  this  enormous  debt,  and 
thereby  render  the  payment  of  the  remainder  of  it  lei's  precarious. 

[End  of  the  r.efletfions  on  the  Land- tux  and  the  Inter eft  of  the  National  Debt.] 

CCCLXVIII.    I  now 
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CCCLXVIII.  I  now  return  from  thefc  political  digreftions  to  the 
Doctrine  of  Life-Annuities,  which  is  the  proper  lubject  of  this  treatife. 

And,  as  I  have  gone  through  every  thing  that  has  appeared  to  be 
necefTary  to  the  illuftration  of  the  doctrine  of  annuities  for  fingle  lives,  I 
fhall  now  proceed  to  fubjoin  the  like  Ihort  and  convenient  exprefiions  for 
the  values  'of  annuities  dependent  on  more  than  one  life  as  were  given 
above,  in  Art.  S6  et  feq.  for  the  values  of  annuities  depending  on  a 
fingle  life. 


A  Jhort  exprefjion  of  the  value  of  an  annuity  of  one  pound  per  annum 
for  a  given  number  of  years,  depending  on  the  joint  continuance  of 
tivo  lives  of  given  ages,  according  to  a  given  table  of  the  probabilities 
of  the  duration  of  human  life,  and  a  given  rate  of  the  interejl  of 
money. 

CCCLXIX.  Let  r  be,  as  before,  the  fum  of  one  pound  together 
with  its  interefl  for  one  year  according  to  the  given  rate  of  intereft. 
And  let  N-  be  the  number  of  years  in  the  age  of  the  younger  of  the  two 
perfons  on  the  joint  continuance  of  whofe  lives  the  annuity  is  to  depend; 
and  iV-f-fl  the  number  of  years  in  the  age  of  the  older  of  the  laid  perfons; 
and  E  the  greatefl  number  of  years  through  which  it  is  fuppofed  to  be 
pofllble  for  human  life  to  be  extended,  according  to  the  table  of  the  pro- 
babilities of  the  duration  of  human  life  adopted  for  the  calculation ;  which 
number   is   in   Monfieur  de   Pare ieux's  table  94  years.      Let  n  be    any 

number  of  years  not  greater  than  E  —  \N-\-a,  or  E  —  N — a,  or  than  the 
greatefl  number  of  years  during  which  it  is  poffible  that  the  older  of  the 
two  lives  may  be  prolonged.  And  let  the  annuity  of  one  pound  per  annum 
be  granted  for  the  term  of  n  years,  provided  both  the  faid  perfons  of  the 
ages  of  N  years  and  N-\-a  years  fhall  lb  long  live,  but  otherwife  to  ceafe 
upon  the  death  of  either  of  them.  Let  P  be  >.he  number  of  perfons 
reprefented  in  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the 
duration  of  human  life,  (or  in  fuch  other  table  of  thofe  probabilities  as  is 
thought  proper  by  the  calculator  to  be  adopted  as  the  ground  of  his  calcu- 
lation,) as  being  all  living  together  at  the  faid  age  of  N  years;  and  P' 
the  number  of  perfons  reprefrnted  in  the  faid  table  to  be  living  at  the  age 
of  AT -{-1  years;  and  P'  '  the  number  living  at  the  age  of  N-\-2  years ; 
an.,  p"'  the  number  living  at  the  age  of  A7" -[-3  years;  and  P1V,  Pv, 
PVI,  fvn,  Pvjii,  pix}  p*t  &c.  the  numbers  living  at  the  feveral  follow- 
ing ages   of  N-jr4   years,    N-^5   years,    N-j-6   years,    Af+7    years, 

AT-p-8 
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JV-j-8  years,  iV+9  years,  TV-j-io  years,  &c.  refpefttvely.  And  let  j^ 
be  the  number  of  perfons  reprefented  in  the  faid  table  as  living  at  the  age 
of  N-\-a  years;  and  jj^'  the  number  of  perfons  reprefented  there  as  living 
at  the  age  of  N-j-a  -}-  r  years  •,  and  §)J  '  the  number  living  at  the  age 
of  JV-f-  a  -f-  2  years  ;  and  Ql  ' '  tne  number  living  at  the  age  of  N-\-a  -j-  3 
years-,  and  4LIvi  §£,  jgyi,  &vuy  ^ym,  j^ix,  <j)x,  ,&c.  the  numbeis  living 
at  the  feveral  following  ages  of  iV-f-tf-f-4  years,  N-\-a-\-  5  years., 
N-\-a-j-6  years,  N-\-a~\-j  years,  jV"-f-<z-f-8  years,  iV -f-<«  -j—  9  years, 
N-\-a-\- 10  years,  &c.  refpeciively. 

Then  will  the  prefent  value  of  an  annuity  of  one  pound  a  year,  to  be 
enjoyed  during  the  fpace  of  n  years,  in  cafe  both  the  faid  lives,  of  the  ages  of 
N  years  and  N-\-a  years,  fhall  fo  long  continue,  be  equal  to  the  expreffion 

£  P'  *  9*    ,    P"  x  9"     ,   P'"  x  9]  "    .  P'vXQiv 

1     X     the  fenes   —  + — —   *4 — —  ~t ■    ■• 

tne  lenes    p^Kr    ~r    p^x  r%        1        p^xr*  P^Xr* 

pv  x   (pv  pvi   x    6)vi  pvn  x  9vl1 

+  'pQxr*     "*~  ~J>$J<Fr    ~^    ~Tgrx~r~r~    "*"    &C'    continued    t0    » 

^  £ 

P"  x  9j  I 

trrms,    or  to  tne  term    pq  x   g  >     or  equal  to  the  expreffion    p-35     * 

P"X§'         ,       P"X^  '         ,        P-'-X^'  "  ,         Piv   X    01  v 

the  feries i -x—    T  " ^ "T    ^ 

,    Pv  x  £>y     .     Pv'  x  #yi          pvu  x  9ju 
H —    +    jz — -    +     -7 f-  &c.     continued    to   n 

terms,  or  to  the  term  *  *  .  This  is  evident  from  Problem  III, 
and  its  fecond  Corollary,  Art.  xliv,  xlv,  xlvi,  and  xtvm,  pages  42, 
43>  44>  45>  4&  47-5  4§- 

The  expreffion  of  CCCLXX.  If  n  years  is  the  greatest  number  of  years  through  which 
the  value  of  an  it  is  poffible  (according  to  the  table  of  the  probabilities  of  the  duration  of 
annuity  of  one  num.jn  life  adopted  in  the  calculation,)  for  the  older  of  the  two  given  lives, 
th^wWHoinT  or  tne  l'k  °*  tne  aSe  °f  N-\-a  years,  to  be  extended,  or,  in  other  words, 
continuance  of       .1  -    .  ,  r        Ar  .,       ,-  •  ,  „-         /i  P'  X  9* 

two  lives  of  given  if  »  1S  cq"al  to  E  —  N—.ay  the  faid  expreffion  £_    x  the  feries =^ 

?ges. 

P"    x  g;  '  P'"  x  j^"' 


pvi   x  ^vi  Pvn  x  £>vn 


,       P'v  x   0iv 
'             r4 

continued    to  # 

terms,    or   to 
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the  term 2=-    (which  term  will  in  this  cafe  be — ,  I 

will  be  the  value  of  an  annuity  of  one  pound  per  annum  for  the  whole 
joint  continuance  of  the  two  given  lives  of  N  years  and  N  -\-  a  years  : 
but,  if  n  is  lefs  than  the  laid  complement  df  N -\- a  years  to  E,  or  to  the 
utmolt  duration  of  human  life,  the  (aid  expreffion  will  be  lefs  than  the 
value  of  an  annuity  of  one  pound  per  annum  for  the  whole  joint  conti- 
nuance of  the  two  given  lives  of  the  ages  of  N  years  and  N  -\-  a  years, 
and  will  be  the  value  of  an  immediate,  but  imperfecl,  life-annuity  of  one 
pound  per  annum  during  n  years  of  the  joint  continuance  of  the  lives  of 
two  perlbns  of  the  faid  ages.  This  is  evident  from  Art.  xlviii,  xlix,  li, 
pages  48,  49,  50,  51,  52,  53. 


An  example  of  the  computation  of  the  value  of  an  immediate  and  com~ 
pleat  life-annuity  of  one  pound  per  annum  for  the  whole  joint  con- 
tinuance of  the  lives  of  two  perfons  of  given  ages,  by  means  oj  the 
foregoing  exprefjion. 

CCCLXXI.  Let  it  be  required  to  find  the  value  of  an  annuity  of 
one  pound  per  annum  for  the  whole  joint  continuance  of  the  lives  of  two 
perfons  of  the  ages  of  75  years  and  80  years,  according  to  Monfieur  de 
Parcieux's  table  of  the  probabiliries  of  the  duration  of  human  life,  and 
upon  a  luppolition  that  the  intereft  of  money  is  3  per  cent. 

Here  n,  or  the  number  of  years  through  which  the  annuity  is  to  continue, 
in  cafe  both  the  lives  (of  which  the  older  is  of  the  age  of  fouifcore  years,) 
(hall  laft  1j  long,  is  the  greateft  poffible  number  of  years  through  which, 
according  to  Monfieur  de  Parcieux's  table,  a  life  ot  fourfcore  years  of  age 
can  be  extended,  that  is,  (94  —  80  years,  or)  14  years,    Therefore  the  fcries 

P'  x  £>'     T     P"  y  Q'  f"  x  $J"  P'v  x  fly-    _^  Pv  x  6)y 

-     ■   T        -*  ~r  ri  -1-       r+  1        —     ■ 

Pvi  v   Gvi            Pvn  y   Ovu       .„.,-.  _ 

-|-  -  "<-—    -j , ^. —    ~\-  &c   in  the  foregoing  expreffion  mud 

be  continued  to  14  terms;  which  terms  may  be  compu:ed  as  follows. 
Here   P  is  =  211,    P'  =.  192,    P'1   =   173,    P'"   =   154,     P'v 

=  136,  Pv  =  IlS,  P'i  =  IOI,  P™  —  85,  Pvm  =  71,  P'x  — 
-/j,  px  =  48,  Pxi  =  3S,  P*«i  =  29,  PXI"  =  22,  and  ?«"=  16; 
and  £>  =  nS,    ©'  =  ioi,    &;>  =  $,,    £>  ' ■  =  7,,    ^.v  -  5<h 

Knn  ^J  =  48, 


45^  ^'je  Principles   of   the  Doctrine  of 

Q  ==   48,     ^Vi    =    38,      $v"    =   29,     ^viii    =   22,     gix   =    16,      Ox  — 

1  ,,    ^xi  —  7>     tu.i  =  4j     Oxin  =  2,    and  ^fiv  —   j.      And  r  is  = 

and    7   ~  TTT  ~  ^z08'    and    15  =  -94*5.     v  =  -9:5i5      -r 


1.03, 


=  .8884,     £  =  .8626,       1  =    .8374,      i  =  .8,30,      I  =     .7894, 
1   =  .7664,     -^  =  .7440,      *-    =   .7224,      J-  ==  .701, 


r    3 


£ 


r  r 

.6809,     and    -       =  .6611.      Therefore  the  expreffion  x  the  fcr'.es 

P'X^'        r      P"    X   £>"         ,      P'-'X^"1        ,       ?iv   x    ©!V        ,        pv  x    ©v 


i 


.       Pvi  x   Ovi  pvn   x  £>yii  i        pvm   x  £)viii  Pix  x  ^x 

_j_      P*  x  §>*  pxi  x  j^xi  Pxn  x  ^xii        ^       Pxiii  x  jfe'" 

Pxiv    X    ©XIV  1 

•4- 2ii_i       will     be     equal     to x      the      fenes 

r'*  21 1  x  1 18 

192  x  101  x  .9708  -j-  173  x  S5  x  .9425   +  154  x  71  x  .9151 

■4-  136  x  59  x  .8884  -j-  118  x  48  x  .8626  ~f-   101  x  38  x  .8374 

-f~  85  x  29  x  .8130  -j-  71  x  22  x  .7894   -|~  59  x  16  x  .7664 

-J-  48  x  1 1  x  .7440  -J-  38  x  7  x  .7224'  -f-  29  x  4  x  .7013 

£ 

-f-     22  x     2     x  .6809      -f-     16  x     ix  .6611     =    X  the  feries 

24,898 

19,392  X  .9708  -4-  14,705  X  .9425  -f-  10,934  x  .9i5I 

-J-   8024  X  .8884  +  5664  X  .8626  -j-  3S3S  X  -8374 

•4-   2465  X  .8130  -j-  1562  X  .7894  -f-  944  X  .7664 

-j-   528  X  .7440  -p  266  X  .7224  -j-  116  X  .7013 

£ 

.-j-         44     X  .6809         4-  16      X    .6611     =    — I —  x  the  feries 

24,898 

18,825.7536  -j-  13,859.4625  +  10,005.7034  +  7,288.4336 
-f  4,885.7664  -1-  3,213.9412  -j-  2004.0450  •+-  1233.0428 
■4-   723.4816   -f-    392.8320  -f-    192.1584   -f-    81.3508 

+  29-9596 
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£ 

+    *9-9596      +    i°-5776     =      — ~     *    62,746.5085    =    £1     x 

_L_l_i'— — 2    =  £1   x   2.5201    =  £2.5201.     Therefore  the   value   of  an 
24,898 

annuity  of  one  pound  a  year  for  the  whole  joint  continuance  of  two  lives 
of  the  ages  of  75  years  and  80  years,  when  the  intereft  of  money  is  3 
percent,  is  £2.5201,    or  2/.   ics.  $d.      Q_E  I. 

Note.  This  value  2.5201  exceeds  the  value  found  for  the  fame  annuity 
in  Art.  xlix,  to  wit,  £2.5197,  by  £.0004.  But  this  very  fmall  difference 
(which  begins  only  in  the  fourth  and  lalt  place  of  decimal  fractions,)  is 
rather  to  be  confklered  as  a  proof  of  the  agreement  of  the  two  calculations 
with  each  other  than  of  an  error  in  either  of  them,  and  probably  has 
arifen  from  the  different  order  in  which  the  arithmetical  operations  have 
been  performed  in  them,  the  terms  of  the  feries  having  been  feparately 
divided  by  2489S  in  Art.  xlix,  and  the  feveral  quotients  thence  arifing 
added  together  into  one  fum,  whereas  in  this  latter  calculation  the  fame 
terms  have  been  all  added  together  into  one  ium  without  fuch  divifion,  and 
then  the  faid  fum  has  been  divided  by  24898. 


An  example  of  the  computation  of  the  value  of  an  immediate.,  bat  im- 
perfect',  life-annuity \  depending  on  the  joint  continuance  of  the  lives  of 
two  perfons  of  given  ages,  by  means  of  the  fame  exprejjion. 

CCCLXXII.  Let  it  be  required  to  find  the  value  of  an  annuity  of 
one  pound  per  annum  for  the  firft  five  years  of  the  joint  continuance  of  the 
lives  of  two  perfons  of  the  ages  of  75  years  and  80  years,  according  to 
the  fame  table  of  the  probabilities  of  the  duration  of  human  life,  and  the 
fame  rate  of  intereft,  as  in  the  lalt  example. 


For  this  purpofe  we  need  only  take  the  firft  five  terms  of  the  foregoing 

,..  P"  X  Q'  P'-XiS)"  p«  ■  '  X  c?1  '  •  piv  X  t)iv 
fenes    ^-      -4 ^_     -j- s —     -J- r^=_ 

£ 

-+■  &c.    and  multiply   their  fum   into  the  fraction     •       and     the 

product  will  be  the  value  of  the  propofed  annuity.  Thefe  terms  are 
192  X  ioi  X  .970S  -{-  173  X  85  X  .9425  -f-  154  X  -1  X  .9151 
+   '36  x  59   x  -8884     -f-  118   X   4S    X   .S626;     which  are  equal   to 

N  n  n  2  19392 
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19392  X  .970S  -f-  14,705  X. 9^5  -f-  10,934  X  .9151  +  8°24 
X  .88^4  -f-  5664.  X  .8626  =  18,825.7536  -|~  13,859.4625 
-J-  10,005.7034  -f-    7,288.4336   +  4,885.7664  =  54,865.1  195 ; 

£  £ 

which  being  multiplied  into  the  fraction    ,      or - or 

h  P  x  $1  211  x  na» 

£ 

— __       is   -  £1     X  3       ^      -    £f     X    2.2035      =     £2.2035. 

24,6^0  24,898 

Therefore  the  value  of  an  annuity  of  one  pound  per  annum  for  the  firft  five 
years  of  the  joint  continuance  of  the  lives  of  two  perfons  of  the  ages  of 
75  years  and  80  years,  according  to  the  foregoir.g  fuppofitions  concerning 
the  duration  of  human  life  and  the  intereft  of  money,  is  £2.2035-, 
or  2/.  4J.  c^.4.     Q^EL 


CCCLXXIIL  And,  if  the  annuity  to  be  purchafed  is  a  remote  one, 
or  is  to  be  paid  at  the  diftance  of  more  than  one  year,  a  fhort  expreftion 
<oi  its  value,  fimilar  to  the  foregoing  expreffions,  may  be  found  as  follows. 


A  Jl:ort  and  general  exprejjion  of  the  value  of  a  remote  annuity  of  one 
pound  per  annum  for  a  given  number  of  years,  depending  on  the  joint 
continuance  of  two  lives  of  given  ages,  when  the  rate  of  the  interejl 
of  money  is  alfo  given. 

Let  r  be,  as  before,  the  value  of  one  pound  together  with  its  intereft 
for  a  year  at  the  given  rate  of  the  intereft  of  money.  And  let  m  be  the 
number  of  years  at  the  end  of  which  the  annuity  is  to  commence,  fo  that 
the  firft  payment  of  it  ihall  be  made  at  the  end  of  m-\-i  years.  And  let 
N  be  the  number  of  years  in  the  age  of  the  younger  of  the  two  perfons 
upon  the  joint  continuance  of  whofe  lives  the  annuity  is  to  depend  ;  and 
let  N-\-a  be  the  number  of  years  in  the  age  of  the  older  of  the  faid 
perfons  •,  at  the  time  of  purchafing  the  faid  annuity.  And  let  E  be,  as 
before,  the  whole  number  of  years  through  which  it  is  poflible,  according 
to  the  table  of  probabilities  adopted  in  the  calculation,  for  human  life  to 
be  extended  ;  which  in  Monfieur  de  Parcieux's  table  is  94  years.  Then 
will  N-\-a-\-m  be  the  number  of  years  in  the  age  of  the  older  of  the 
faid  two  perfons  at  the  time  of  the  commencement  of  the  faid  annuity, 
and  N -}- a -\~ m -\- 1   the  number  of  years  in  his  age  at  the  time  when  the 

firft 
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firft  payment  of  the  faid  annuity  will  become  due;    and  £  —  |.V  \-a  \-m, 
or  £  —  N — <7  — w?,  will  be  the  greateft  pofTible  number  of  yens   through 
which  the  life  of  the  faid  older  perfon   can   be   extended  a't.-r  he  fha'l  have 
attained   the   age  of  N-\~a-\-m  years,  .and   the  annuity   fhall   luve   com- 
menced.    Let  n  be  any  number  of  years  not  ureater  tnan  E  —  AT — a  —  m  •, 
and  let  P  be  the  number  of  perfons  reprcfented  in  Monfieur  de  Parcieux's 
table  of  the  probabilities  of  the  duration  of  human  life,  (or  in  fuch  other 
table  of  thole  probabilities  as  fhali  be  adopted  as  the  ground   of  the  calcu- 
lation)  as  being  aiive  at  the  age  of  Ar  years,  or  of  the  younger  of  the  laid 
two  perfons,  and   <j£  be  the  number  reprcfented   there  as  living  at  the  age 
of  N -\-a   years,  or  of  the   older  of  the  faid  perfons  ;     and   our   of  the  P 
perfons   reprefenred   in   the  faid  table  as  living  at  the  age  of  N  years,  let 
pTCJ-1?   P»-f-n5  P«-|-i'i,  P«-r-:v,  P">-\-vf  &c.    be  die  numbers  of  perfons 
repiefented   therein   as  living  at  the  fubfequent  ages   of  N -j-m-\-  i    years, 
N-j-  w-f-  2  years,  N -\-m-\-  3  years,  A  '-]-/» -[-4  years,   AT  +  /»-f_5  years, 
&c.  or   at   the  ends  of  «;-•{-  1  years,    m  f-2    years,    m-\-$   year?,    >«-f~4 
years,  m-j^s  years,  &c.    from   the   time  of  purchafing  the  annuity  •,    and 
out  of  the  i^  perfons  repiefented  therein  as  living  at  the  age  ot  N~\-a 
years,    let   i^f-H,  ^f+«,  ^f+"'",  £>f-fIVV  i^'+v,  &c.    be   the    numbers 
of   perfons     reprefented     therein    as    living    at    the    fubfequent    ages    of 
N -f-  a  -f -  m  -f- 1    years,    N-\-a -\-m-\- 2   years,      N -\- a   j-  m  -\-  3     years, 
iV-j- #  -f- ;«  -j- 4    years,     N-\-a-\-m  -\-  5    years,  &c.      or   at   the   ends  of 
»;+  1  years,  w  f-2  years,    »~{~3    years,  m-\~\  years,    ?«  -{-5  years,   &c. 
from  the  time  of  purchafing  the  annuity ;    and  ib  on  for  all  the  following 
ages  in  the  table. 

Then  will  the  value  of  an  annuity  of  one  pound  per  annum,  to  com- 
mence at  the  diftance  of  m  years,  (fo  that  the  firft  payment  of  it  lhall  be 
made  at  the  end  of  m-j-  1  years,)  and  to  continue  during  n  years,  pro- 
vided two  perfons,  who  are  of  the  ages  of  N  years  and  N-^a  years  at  the 
time  of  purchafing  the  annuity,  fhall  fo  long  live,  but  which  fhall  ceafe 
as  foon  as  either  of  the  faid  perfons  fhall  die  ; —  I  fay,  the  value  of  fuch  a 
remote  annuity  will  be  equal  to  the  following  expreffion,  to  wir, 
£ 

X  the  fenes — ^ -J 2i -4- 2^ 

f  X^  r«+i  r'"+-2  '  r«1-3, 

Pm+iv  X  9m+iv               p;«-fv  X  9»'-\-x  . 

-4- — -4-  — =s -+-  &c.  continued  to  »  terms, 

7VB-J-4  fm-\-v 

Pm-\-n  X   <p>»4-" 

or  to  the  term  . ^ —     This  is  evident  from  Art.  lii,  page  53. 

}-m-\-n 

A* 
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An  example  of  the  computation  of  the  value  of  a  remote  life-annuity, 
depending  upon  the  joint  continuance  of  two  lives  of  given  ages, 
by  means  of  the  foregoing  exprcfjion. 

CCCLXXIV".  Let  ic  be  required  to  find  the  value  of  an  annuity  of 
one  pound  per  annum  during  the  joint  lives  of  two  perfons  of  the  ages  of 
j 5  and  So  years,  but  which  fhall  not  commence  till  five  years  after  the 
purchale  of  it,  ib  that  the  firft  payment  of  it  fhall  not  become  due  until 
the  end  of  fix  years,  or  till  the  younger  of  the  faid  two  perfons  (if  he  fhall 
be  then  living,)  fhall  have  attained  the  age  of  fourfcore  and  one  years, 
and  the  older  of  the  faid  perfons  (if  he  fhall  be  then  living,)  fhall  have 
attained  the  age  of  fourfcore  and  fix  years ;  and  which  fhall  then  continue 
during  the  whole  remainder  of  the  joint  continuance  of  the  lives  of  the 
faid  two  perfons  ;  the  intereft  of  money  being  3  per  cent,  (as  in  the  laft 
example,)  and  the  probabilities  of  the  duration  of  human  life  being  fuch 
as  they  are  repreiented  to  be  in  Moniieur  de  Parcieux's  table  of  them. 

Here  iV,  or  the  number  of  years  in  the  age  of  the  younger  of  the  faid 
two  perfons,  is  75  ;  and  N-\-  a,  or  the  number  of  years  in  the  age  of  the 
older  of  the  faid  two  perfons,  is  So;  and  m,  or  the  number  of  years  before 
the  propofed  annuity  is  to  commence,  is  5;  and  confequently  N-j-  a-\-m, 
or  the  number  of  years  in  the  age  of  the  older  of  the  faid  two  perlbns, 
at  the  time  when  the  annuity  is  to  commence,  is  85.  E,  or  the  greateft 
number  of  years  through  which  human  file  can  be  extended,  is,  according 
to  Monfieur  de  Parcieux's  table  of  probabilities,  94  years-,  and  confe- 
quently E —  \N  -\-a-\-m,  or  the  greateft  number  of  years  through  which 
it  is  pofilble  that  the  life  of  the  older  of  the  faid  two  perfons  can  be 
extended  afcer  the  annuity  fhall  have  commenced,  is  94 —  85,  or  9,  years. 
Therefore  9  years  is  likewife  the  greatelt  number  of  years  through  which 
it  is  ojflible  that  the  lives  of  both  the  fiiid  perfons  fhould  continue  together 
in  being.  Therefore  ?;,  or  the  greateft  number  of  years  through  which  it 
js  poffible  the  annuity  may  continue,  will  be  equal  to  9  years ;  be.caufe, 
the  annuity,  when  once  it  has  taken  place,  is  iuppofed  to  continue  during 
the  whole  remainder  of  the  joint  continuance  of  the  lives  of  the  faid  two 

perlons.     And  confiquently  the  lenes S* -4-   -— - 

r  n  J  rm-f  1  '  rm-}z 

P»fmX%fn[  p«+iv  X   0«-(-IV  P«}v  X   0J''Tv        ,      o 

-j-    . 2i: -\-  — — -f- "J"    Cve. 

•  rir.-\-  3  '  r-v'-i-+  )■'»}■  5 

jvill  confift  of  nine  terms.     Thefc  terms  may  be  computed  as  follows. 

Since 
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Since  in  is  =  v,  we  fhall  have  :;i-\-\  —  vi,  and  m  -j-  11  —  vn, 
m  -f-  in  =  viii,  w-4~iv  =  ix,  ;rpv  =  x,  m-\-vi=xi,  w-j-vu 
=  xii,  /;/-}- viii  =  xin,  and  ni  -j-  ix  =  xiv;  and  in  like  manner 
m  -j-  1  =  6,  ?/?  -j-  2  —  ;,  m  -[-3  =  8,  w  +4  =  9,  ;«  -{-  5  =  10, 
m-\-  C>  —  11,  w-7-7  =  12,  » -f~  8  =  13,  and  ;«  -f-  9  =  14.  There- 
lore the  fenes i; -j ^ -| °^   ' 

r»+«  r«+2  ?-«<+3 

■        P«4-iv  X  <g«4-iw                    P«-f-v  X  <9»4-v                         Pw-fvi  X  <?)»•+ vi 
~4-  ■■* — — -        ■-{--     ■  — f— "^ 

P«-fvn  X  <[J«4-vii  Pw-fvin  X  ^(-fvin  p«-)-ix  X  Qmj- ix 

■  J  -      '    ■  —  ■■'   *■    ■■■'  "T"~  -    — ■  ■       ■!  ™  I  "  ^*^ 

r''"+7  rm-\-S  rm-\-9 

Pvi  X  6)?i  Pvii  X  fvu  Pvin  X  <9vm  Pix  x  ipix 

is  equal  to 2k-   _f-  ; !5-_  -f- ^ —    -4- 2k_ 

1  r6  r7  rs  r9 

P.\  X  £>x  pxi   X  £)xi  Pxn  X  Oxii  ,         pxni  X  <9xm 

„  I  O  '  -.1    I  I  "  „  '    i  »  4.  ■    i 

Pxiv  X  0xiv 

+  — pr— 

But  r  is,  as  before,  =  1.03;    and  confequently    —     is  = = 

r  1.03 

.9708,  and  -i  is  =  .8374,  and  1-  =  .8130,  and  J.  =  .7S94, 
and    —    =  .7664,    and    —    =  .7440,    and     _ -    =  .7224,    and    — _ 

=  .7012,    and  —   =  .6809,    and   —  =.6611.     And  Pis  =  211,   and 

Q  is  ■=  118,  and  Pvi  is  =  101,  Pvlt  =  85,  Pvm  =  71,  pix  = 
59,  Px  =  48,  Pxi  =  ^S,  Pin  =  29,  pxm  =  22,  and  Pxiv  = 
16;  and  ij>yi  is  =  38,  and  j^yn  =  29,  and  GJym  =  22,  and  j^ix 
=  16,    and  j9*  =  11,    and  £>*t  =  7,    and  i^xn  =  4,     and  j^xm  = 

2,    and  ^j  iv  =  1.      Therefore  the  expreffion      JL       x     the  feries 

Pvi  x  j^vi 
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pvi  x  <j>vi  pvu  x  £>yii         ,       Pvtu  x  %m  ,        Pix  x   Q* 


r  r 


P*  x  Q?  !       ^XI  *  £LX!  1      P*"  *  ^?"  _i_      pxin  X  £?*IU 

£ 

4_  1 "^ is  equal  to X  the  fenes   101  x  38  x  .8374 

'      r' +  2 1  1  x  1 18 

-j-  85  x  29  x  .8130   4"  71  x  22  x  .7894   +  59  x  16  x  .7664 
-j-  4S  X  11  X  .7440   -j-  38  X  7  X  .7224   -f-  29  X  4  X  .7013 

£ 

4-    22  X     2  X  .6809       4-    16  X   1   X  .6611     = 1 x    the 

1  y  '  21 1  X  118 

feries     3838     x    .8374         4~      2465    x    .8130         +      1562    x    .7894 

4-  944  x  .7664  4-  528  x  -744°  ■+•  2S6  x  -7224  4-  II6  X  -7013 

£ 

-+■  44  X  .68co     -4-   16  X  .6611       =      - X       the      feries 

■*  211X118 

3213. 9412  -f-  2004.0450  +  1233.0428  -f-  723.4816  -4-  392.8320 

£ 

•+-   102.1584  -4-  81.3508  -f-  29.9596  -4-  10.5776  =  . 

211X118 

£ 

x  7881.3590  =  -i—  x  7881.3890  =  O  x  788lff  - .£i   * 
24,898  24,898 

.3165  =  ^0.3165  =  6j.  4^/.  Therefore  65.  4J.  is  the  value  of  a 
remote  annuity  of  one  pound  per  annum,  tint  is  to  commence  at  the 
difiance  of  five  years,  (or  whereof  the  fiift  payment  is  to  be  made  at  the 
end  of  fix  ycarsj  and  that  is  to  continue  during  the  joint  lives  of  two 
perfons  who,  at  the  time  of  purchafing  it,  are  of  the  ages  of  75  and  80 
years  ;  according  to  JVlonfieur  de  Parcieux's  table  of  the  probabilities  of 
life,  and  when  the  intereft  of  money  is  3  per  cent.     Q^E  I. 


CCCLXXV.  The  foregoing  examples  are,  I  prefume,  fu/ficient  to 
illuftrate  the  manner  of  computing  the  values  of  annuities,  whether  im- 
mediate or  remote,  that  are  to  depend  on  the  joint  continuance  of  two 
lives  of  given  ages.  But,  when  a  whole  table  ot  the  valurs  of  luch 
annuities  is  to  be  computed,  it  is  no:  necefTa.v  10  make  a  new  calculation, 
iimilar   to  that  given  alove   in  Art.  ccclxxj,  for  every  different  year  of 

human 
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human  life  ■,  but  the  values  of  thefe  annuities  for  different  pairs  of  lives 
whole  ages  differ  from  each  other  by  the  fame  number  of  years,  may  be 
deduced  one  from  another  by  an  eafy  arithmetical  procefs  fimilar  to  that  of 
Mr.  Morgan,  above  explained  in  Art.  c,  ci,  en,  pages  109,  110,  in, 
112,  by  which  the  value  of  an  annuity  for  a  fingle  live  of  any  given  age  is 
deduced  from  that  of  the  like  annuity  for  a  life  that  is  one  year  older. 
This  method,  (as  well  as  that  explained  above  in  Art.  c,  ci,  cnj  has 
been  given  by  Mr.  Morgan  in  his  learned  treatife  on  the  Doctrine  of 
Afiurances  and  Annuities  for  Lives,  page  73,  and  may  be  explained  as 
follows. 


A  foort  and  eafy  method  of  deducing  from  the  value  of  an  annuity  of 
one  pound  a  year  during  the  joint  continuance  of  any  two  given 
lives,  the  value  of  a  like  annuity  for  the  joint  continuance  of  tivo 
other  lives  that  are  one  year  younger  than  the  former  lives. 

CCCLXXVI.  Let  the  number  of  years  in  the  age  of  the  younger 
of  the  two  given  lives  be  called  N,  and  the  number  of  years  in  the  age 
of  the  older  of  the  faid  lives  be  called  N~\-a.  Then  will  the  numbers 
of  years  in  the  ages  of  two  lives  that  are  younger  than  the  given  lives  by 
a  year,    be  N — 1   years  and  N-ha — 1    years. 

Let  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  the  two  given  lwes  of  the  ages  of  N  years  and  N-\-a  years   be 

V;  and  the  value  of  the  like  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  two  other  lives  that  are  one  year  younger  than  the  two 
given  lives,   and  which  confequently  are  of  the  ages  of  N —  1   years   and 

£ 

N-\-a — 1    years,    be  T. 

Let  P  be  the  number  of  perfons  who  are  fuppofed,  in  the  table  of 
the  probabilities  of  the  duration  of  human  life  which  is  adopted  as  the 
ground  of  the  calculation,  to  be  living  at  the  age  of  the  younger  of  the 
two  given  lives,  that  is,  at  the  age  of  Af  years,  and  P -\- d  the  number 
of  perfons  who  are  therein  repreiented  as  living  at  the  age  which  is  younger 
than  the  former  age  by  one  yea)1,  that  is,  at  the  age  of  N —  1  years ; 
and  let  i^  be  the  number  of  perfons  who  are  therein  reprefented  as  living 
at  the  age  of  the  older  of  the  two  given  lives,  or  at  the  age  of  A"-f-  a 
years,  and  Qj\-  e  the  number  of  perfons  rtprefented  as  living  at  the  age 
which  is  younger  than  the  faid  older  age  by  one  year,  or  at  the  age  of 
A  ■+-  a  —  1    years. 

O  0  0  And 
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And  let  r  be  the  value  of  one  pound  together  with  its  intered  for 
one  year,    according  to  the  rate  of  intereit  luppoled  in  the  calculation. 

£  r  ■ 

Then  will  2",  or  the  value  of  an  annuity  of  one  pound  a  year  for  the 
joint  continuance  of  two  lives  that  are  of  the  ages  of  N —  1  years  and 
N~\~a — 1  years,    or  are  reipectively  younger  than  the  two  given  lives  by 

1           PX  9  £ 

one  year,    be  equal  to  _  x  "^ .     x    T^T',*   or  t0  the  1uan' 

J  'Sj    1 

£ 

t.ty  which  arifes  by  adding  one  pound  to  V,  the  value  of  an  annuity  of 
one  pound  a  year  for  the  joint  continuance  of  the  two  given  lives  of  the 
ages   of  N  years    and    N-\-a  years,     and    then    multiplying    the     fum 

j  -j-  y\  £,  firft,  into  the  fraction  —  and,  fecondly,  into  the  fraction 
==== —    ' '-.      This  may  be  demonftrated  in  the  manner  following. 


DEMONSTRATION. 

£ 

CCCLXXVII.  It  is  evident  from  Art.  ccclxx,  that  V,  or  the  value 
of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives 
of  the  given  ages  of  N  years  and  N-{-a  years,  is  (if  we  make  ufe  of  the 
notation  ufed  in  Art.  ccclxix,  ccclxx,)  equal  to  the  exprellion 
£ 


±_     k    the    feries     P'  *  %      +    P^%- 


til 


?x^  r  *  rz  '  r3 

Plv  x  QiV 

4- -^—     -j-   &c.     continued    to    E  —  N  —  a    terms,     and    that 

r* 

£ 

T,    or   the  value  of  a  like  annuity  of  one  pound  a  year  for  the  joint 

continuance  of  two  lives  of  the  ages  of  N — 1    years   and   N-\-a — 1 

£ 

1                                      px| 
years,  is  equal  to  the  expreffion     :====— -==      X    the   feries     — 

Pl  x  j9'  P"  x  Q*  P1"  x^'"  Piv  x  ^iv        ,     &c> 

r  -  1  r  3  "T"  r  4.  "T"         Z  s  « 

continued  to  E  —  N  —  a  •+-  1   terms. 

Now 
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£ 

Now  this  laft  exprefnon    (which  is  =  T,)    may  be  derived  from  the 

£  £ 

former  (which  is  =  V,)    by   adding    1     to    it,      and    then    multiplying 
the   fum,    firft,     into   the   fraction  —     and,   fecondly,    into  the  fraction 
PX  9 


•c  j  ,    ^  ,  «.  I  P*    X    £>" 

tor,  if  we  add   1   to  the  expreflion    — -      x     the   feries    — 

PXj^  r 

+  E^jr  +  f-xg.-  +  p-  *  4"  +  &c.  continucd 

to  £  —  iV — <z  terms,  it  will  become  equal  to   1     4-    x     the 

feries     P'  x  ^'      4-   {^J^l      4.    f"1  *  £' "      +    P'v  *  £1V 

£ 
4-   &c.    continued    to   £  —  JV — a  terms,    =     — - —       x       P  X  ^ 

J X  the  feries   ^      -f- li^—      4-     — 

Piv  X  0iv  I 

J_  2k_    4-  &c.     continued    to   E  —  N — a  terms,    =    

T  »4  J  A>  X 


11 1 1 


PX  ^ 

X  the  feries  ?XO    -j-    , 2-       _i_  ^  .,      4.   _^ — . 

/^iv — ^     __j_  ^    continued  to  £  —  iV — »  4- 1   terms.     And  this 

quantity,  being  multiplied  by    — }    will   become  equal   to X   the 

feries     ^A     +     *»  *  ^       +     Pl'Xg'        +     P'"'**,'" 

-j ^-  4-  &c.     continued    to   E  —  N  —  a  4-  1    terms  ;     and, 

Ooo  2  being 
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P  x  ^ 
P-hd  xl|+« 


P  x  0 

being  further  multiplied  bv  the  fraction .'  — -■ .    it  will  become 


£ 

1                                                             PX  9  P1  X  0' 

equal  to  ,,' —  ^  X    the    feries       d?       _L_  <- 


continued  to 


£  1  P    X    <9 

£  —  TV" —  #  -[-  i    terms,    that  is,  to  2".     Therefore   —  X 


£  £ 

~TTy\    is  =  r.     QJE  D. 


r      jP-4-^i  ^  'i^-H* 


CCCLXXVIII.  I  will  now  proceed  to  give  a  few  examples  of  this 
method  of  deducing  the  values  of  annuities  for  joint  lives  from  thofe  of- 
annuities  for  joint  lives  that  are  one  year  older,  by  which  it  will  become 
familiar  to  the  reader. 

Examples  of  the  foregoing  method. 

CCCLXXIX.  Let  us  therefore  fuppofe  that  the  intereft  of  money  is 
3!  per  cent,  and  that  the  two  lives  for  whole  joint  continuance  an  annuity 
of  one  pound  a  year  is  to  be  granted  are,  fucccfilvely,  of  the  ages  of 
S3  years  and  93  years,  of  82  years  and  92  years,  of  81  years  and  91 
years,  of  80  years  and  90  years,  of  79  years  and  89  years,  of  78  years 
and  S8  years,  of  77  years  and  87  years,  of  j6  years  and  86  years,  of  75 
years  and  85  years,  of  74  years  and  84  years,-  of  73  years  and  8.3  years, 
of  72  years  and  82  years,  of  71  years  and  81  years,  and  of  70  years  and 
80  years ;  in  all  which  pairs  of  lives  the  difference  of  the  two  ages  is 
constantly  10  years.  And  let  the  probabilities  of  the  duration  of  human 
life  be  fuppoied  to  be  fuch  as  they  are -reprefented  to  be  in  Moniieur  de 
Parcieux's  table  of  them. 

CCCLXXX.     Then,  in  the  fir  ft   place,  we   muft  compute  the  value 
of  a'n    annuity  of  one  pound  a  year  for  the  joint  continuance  of  the  two 
oldeft  lives,  to  wit,   thofe  of  the  ages  of  83   years  and  93  years,   by  means 
£ 

of  the  expreflion     . — x      the      feries  °X       4-    1 —  <> 

*  Px  £  r  *  rz 

•+• r-^ —    -\ ^-     -f-    &c.     continued    to    E  —  TV  —  a 

-terms,  which  is  given  for  that  purpofe  in  Art.  ccclxx, 

Here 
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I-Lre  r  is  =  1.035;  and  E  is  94  years;  N,  or  the  number  or' 
years  in  the  age  of  the  younger  of  the  two  lives,  is  83  ;  a,  or  the  dif- 
ference of  the  ages  of  the  two  lives,  is  10  years;  N-j-a,  or  the  number 
of  years  in  the  age  of  the  older  of  the  two  lives,  is  93  ;  E  —  N —  a  is 
94 —  gi  years,  or  1  year;  P,  or  the  number  of  perfons  living  at  the  age 
of  the  younger  lire,  or  the  age  of  83  years,  is  7  1  ;  P',  or  the  number  of 
perfons  living  at  the  age  of  84  years,  is  59  ;  <j$j  or  the  number  of  perfons 
living  at  the  age  of  the  older  of  the  two  lives,  or  at  the  age  of  93  years, 
is  2  ;  and  j^',  or  the  number  of  peribns  living  at  the  age  of  94  years, 
is  1  ;  and  g)J  *,  Q  ",  Qv,  &c.  or  the  numbers  of  perfons  living  at  the 
ages  of  05  years,  96  years,  97  years,  &c.  are  equal  to  o.     Therefore  all 

the  terms   of  the  feries  "^       4.   1 ^^_      4.     . !<■ 

Piv  x    6)iv  P1    x    0' 

-j-  ^-  -f-  &c.  after  the  firft  term  - —    are  equal  to  0  ;    and 


r 


■> 


confequently   the  exprefiion X  the  feries 


£ 


£ 

P'"X0>  ■'  p,V    X     0!V  .  ,1  P'     X    0* 

-^ —     H :^_   +  Sec.   is  =■    — - —      x     — 

r%  ~         r*  '  P  x  Si  r 

£  £ 

=   —     X    ^-    =    £1       X    -^ =  £1 


71x2  1.035  142  1.035  142x1.035 

X    -^ =  £1   x  .401,442  =  £0.401,442.     Therefore,  according  to 

146.970 

Monfieur  de  Parcieux's  tab     of  th'<  probabilities  of  the  duration  of  human 

lift*,  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 

of  two  lives  of  the  ages  of  83    *     rs  and  93  years,  when  the  interell  of 

money  is  3I  per  cent,  is  £0.401,442,  or  Ss.  ^d.     Q^E  I. 


CCCLXXXI.     Having   thus  found  the  value  of  an  annuity  of  one 
pound  a  vear  for  the  joint  continuance  of  the  cldeft  pair  of  lives  by  means 

£ 

of  the    expreiiion     x    the    feries     -^-        -4-     ^__ 

P  x  £L  r  '  rz 

put    x    flm  pIV    x    01V 

-j- j-^ —     -f>  ^-   +   &c.     given    for  that   purpofe   in 

Axe 
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Art.  ccclxx,  we  may  now  proceed  to  find  the  values  of  a  like  annuity 
for  the  joint  continuance  of  all  the   younger   pairs  of  lives  above-men- 

t  P  9  . 

tioned,  by  means  of  the  exprefiion  — .  x       '         —        —     v    i  -4-  V  £• 

v  r  P  +  ^x^-f-e  '    ~ 

This  may  be  done  in  the  manner  following. 


CCCLXX XIT.  To  find  the  value  of  an  annuity  of  one  pound  a 
year  for  the  joint  continuance  of  two  lives  of  the  ages  of  82  years  and 
92  years,   we  muft  proceed  as  follows. 

The  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
of  two  lives  of  the  ages  of  83  years  and  oj  years  has  been  found  to  be 

£  £  .         £ 

0.401,442.      Therefore.^  is  =  0.401,442.      The    numbers   of    perfons 

living  at  the  ages  of  83  years  and  82  years  are  71  and  85;  and  the 
numbers  of  perfons  living  at  the  ages  of  93  years  and  92  years  are  2  and  4. 
Therefore  P  is  ==  71,    and  P-\-d  is  =  b$,    and  J^  is  =  2,    and  Qj\-e 

1  P  x  9 

is  =  4.     And  r  is  =  1.025.     Therefore    ~    X     ■     ,    ,,  °^.  ,  X 

r  P-\-d\  x  \^jf-e 

i  -H^i  £  w  =»    X  I X   £1.401,442   =   -—    X     5— — 

1.035         85  x  4  l-°i5  05  x  2 

x     £1.401,442    =    _r —      x     —   X      £1.401,442     ==    - 

1.035  170  1.035  x  170 

r                                          I                        r                    o        _      99.502,382 
X    71  x  £1.401,442    =     . x    £99.502,382     =     2^-2 2—    = 

175.950  I75-950 

£ 
£0.565,515.     Therefore  T,    or  the   value  of  an   annuity  of  one   pound 

a  year  for  the  joint  continuance  of  two  lives  of  the  ages  of  82  years  and 

92  years,  is  =  £0.565,515,    or   iu.  $d.%.     Q^E  I. 


CCCLXXXIII.     When    the   two  lives  are  of  the  ages   of  81   years 

£       £  £      £ 

and  91   years,    we  mall  have  V  =  0.565,515,    and  confequently   1  -{-If 

=  £1-565,515.     And  P  will  be  =  85,    and  P  +  d  =  101,    and  ^==4, 

and  9-\-e  =  7.     Therefore   ~    X        P  ■*,      ,^  ,  ■    X  T+Tl  £    wil1 

be 
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be   =     -JL.    x     J£2ii  x  £..565.5*5  =   —     X      ^     x 
1.035  101  x  7  1.035  707 

£  £  £ 

/•      6        ,.   _  340  x  1.565,515    _  340  x  1.565,515    _    532.275,100 

J'  1.0^x707  73«-745  73'-745 

/ 
s=  £0.72  ~A°5-     Therefore  3,    or   the  value  of  an  annuity  of  one  pound 

a  year  for    rite  joint   continuance  of  two  lives  of  the   ages  of  8i    years 

and  91  years,  ..  =  £0.727,405,   or   141-.  6d.\     Qj£l. 


CCCLXXXIV.     When   the  two  lives   are  of  the  ages  of   So   years 

/•  xj  £        £ 

and   90  years,    we  fliall   have  V  —  0.727,405,    and  confequently    1  -j-  V 

=  £1.727,405.     And  P  will  be  =  101,    P -\- d  —  118,    ^.=  7,    and 

P  x  Q  

£-f*    =   11.      Therefore    —      X     „  ,    ,,,„  ,        x  i-W'l£   will 


u     —        1  101  x    7  r    _„..    „„     _        707 

be   =     x     — - '      X      £1. 727,405     =      -^-t 

1.035  1 18  x  it  1-°35  x  1 1 8  x  11 

£  £  £ 

X   /i  727  40*  =     I22I'275^35        _  1221.275,335  _  1221.275,335 
fe  "v   "*  1.035X118X1,  1.035X1298        1343-430 

£  £ 

=  0.909,072.      Therefore  T,    or  the   value  of  an  annuity  of  one  pound 

a  year  for  the  joint   continuance  of  two  lives  of  the  ages  of  80  years  and 
90  years,  is  =  £0.909,072,   or  18s,  id.±.      Q_E  I. 


CCCLXXXV.     When  the   two  lives   are  of  the  ages   of  yg    years 

£        £  £      £ 

and   89  years,    we  fhail   have  V  —  0.909,072,     and  confequently    i-\-V 

—  £  -909,072.     And  P  will  be  =  118,  and  P-\-d  —  136,  and  Qj=  11, 

p  X  0  

and  £,+  <?  =  16.     Therefore   -      X    -5-7—7  ^Ttt^    x      l  +  ^  ^ 

will 
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£ 
.„  ,  i  n8Xir  r  __     1298x1.909,072 

1.035     A      136X16  *?  1.035x136x16 

_    1298  X  1.909,072     _     2477-975^56    =    £,.,00,2 66.      Therefore 
1. 035X2176  2252.160 

£ 

2",  or  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  two  lives  of  the  ages  of  79  years  and  89  years,  is  £1.100,266, 
or  1/.  2 s.  od.     QJL  I. 


CCCLXXXVI.     When   the   two  lives  are  of  the  ages  of  78   year? 

£  £  rr  \  r  ,       £    .     £ 

and  88  years,  we  fliall  have  V  ==  1.100,266,  and  confequently  1  -\-V 
=  £2.100,266.    And  P  will  be  =  136,  and  P -\- d  =  154,  and  £>=  16, 

and    £+*    =22.      Therefore  -     X    =^x-==    x   , -+.  p|  £ 

...    ,  I  126X  16    v,     r  cc   I  2176 

will  be  =     x        d    v  x  £2.100,266  =    x      — '— 

1.035  154X22  1.035  3388 

£  £ 

X   £2.100,266  =  457  -T7  »  =  £1.303,315.     Therefore  2",  or  the 

3506.580  ^    J   J  J   J 

value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of 
two  lives  of  the  ages  of  78  years  and  86  years,  is  £1-303.315,  or 
\l.  6s.  od.  l.      qjE  I. 


CCCLXXXVII.      When  the  two  lives   are  of   the  ages  of  77   and 

£       £  £       £ 

87  years,  we  fhall   have  V  =   1.303,315,    and  confequently    1  -+-  V    = 

£2.303,315.     And  P  will  be  =  154,    and  P  -+-  d  =  173,    and  ^=22, 
and^-W    =29.      Therefore  -1     X     j^-^  x  ^-^    X    i+V<l 

will  be  *=  _i-_     X      I54X22    x  £2.303,3. 5,  =  _i_      x     _W!L. 
1.035  173  X29  1.035  173  X29 

x  £2.303,315,    =»      -^—     *    ^     x    £2.303,315,=    il88__      x 
1.035  5017  5192-595 

£2  303,3I5 
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£     >  r 

,.  78:.  5. 621,220  *• 

£2.303,315  =  i- ^— ? =  /1.502,83s.    Therefore  2",  or  the  value 

5192.595  **    D         J 

of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of  tun  lives  of 
the  ages  of  77  years  and  87  years,  is  £1.502,838,  or  \l.  10s.  \d.     QJE  I. 


CCCLXXXVIII.     When   the    two  lives    are   of  the   ages   of  76  and 

£      £  £      € 

86  years,  we  fhall  have  V  =  1.502,838,  and  confequently  1  -\- F  =■ 
£2.502,838.     And    P   will   be  =     173,    P -\- d  =   192,    and  ^  =  29, 

and  JU-,   =  38.      Therefore   1    X    ^ffi^      *'   T+T'  l 

will  be  =  -_L_     x     U1Z19    x   £2.502,838    =    -i_    x    5212 ;    x 
1.035  192x38  1.035         7290 

/•  o     o     -—      12556.728,246  „  £ 

£2.502,838    =   _|JL_^-l-±_  =   ^.662,844.      Therefore  r,    or  the 

value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of 
two  lives  of  the  ages  of  76  years  and  86  years,  is  £1.662,844,  or 
1/.   1 3 j.  o,d.     QE  I. 


CCCLXXXIX.     When  the  two  lives  are  of  the  ages  of    75  years 

£       £  - 

and  85  years,  we  {hall  have  V  =  1.662,844,    and  confequently  1  -\-V\  L 

=  £2.662,844.     And  P  will  be  =  192,  and  P-j-d  =  211,  and  <$j=  38, 
and^i-,  =  45.      Therefore    J.      x     ^  ^-^    *     7^  £ 

will    be    =    -2—    x    *9»  *:3«  x  £2.662,844   =    til-    x  ^ 

1.035  211  x  48  '-°J5        2l1  x  48 

/-     ^r/r     o  —         I  ..    7296  r     <zn     o  7206x2.662,844 

x    £2.662,844   =   .    x   L-L—  x   £2.662,844   =  LJL J^t* 

I.O35  10128  IO482.480 

£ 

19,4.28.109,824  £ 
104S2.4S0 —    =   jC«-8533388-     Therefore  1\   or  the  value  of  an 

annuity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  the 
ages  of  75  years  and  85  years,  is  £1.853,388,  or  il.  ijs.  cd.^.     QJE.  I. 

P  p  p  CCCXC.     When 
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CCCXC.     When   the  two  lives  are  of  the  ages   of  74  years  and  84 

£ 


years,  we  fhall  have  V  —  1.853,388,  and  confequently  1  +  V\  £ 
=  £2.853,388.    And  P  will  be  =  211,  and  P -ft/  =  231,    and  Qj=  48, 

«nd  £f*  =  59.      Therefore    1     x    JLl{^  x     7^>|2 

•11  b              *            211  x  48     „.    f.    0         00    _        *         .      10128 
will  be  = x  2-     x   £2.853,388   =    x    x 

1.035       231x59  1.035  l3bi9 

r       o  00  28,809.113,664  / 

jC2.853.388    =     ^jo6.o,5         -   £2.048,708.      Therefore  2\   or   the 

value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of 
two  lives  of  the  ages  of  74  years  and  84  years,  is  ^'2.048, 708,  or 
il.  os.   nd.  !„      CLE -I. 


CCCXCI.     When  the  two  lives  are  of  the  ages  of  73   years   and  83 

£        £  ■ .   - 

years,     we   fhall   have    V  =    2.048,708,     and    confequently      1  -f  V\  £ 

=  £3.048,708.    And  P  will  be  =  231,  and  P -\- d  =  251,    and  £>_=  59, 
and    %+4   =    7,.      Therefore    1    x    j,**^^   *    i^Tl  £ 

will  be  =    _L-     x    23"59     x    £3.048,708      =    _i_     x     L^H 
i.035         251  x  71  1.035  17821 

£ 

£ 
or 


x  £3.048,708   =   4i,550.S4i,332     _    f  no.      Therefore  2\ 

J  8,444-735  /         ' 

*he  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
ot  two  lives  of  the  ages  of  73  years  and  %i  years,  is  £2.252,720, 
or  2!.  5s.  \d.      QJ£1. 


CCCXCII.     When   the   two  lives  are  of  the  ages   of  72   years   and 

£       £  _ 

82  years,    we  fhall  have  V  .=  2.252,720,     and    confequently     1  -f  V\  £ 

—  £3-252,720.    And  P  will  be  =  251,  awd    '•>  +  t/.=  271,  and  i^=  71, 

and  £4-<?  =  85.     Therefore   i.    x    =  '  *    ^ X  7+TI  £    will 

be 
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be    =      X      -2 L.    x  £3.252,720  = X    -^ X 

1.035  271  x  05  j. 035  23035 

£ 
-  „  57,066.723,120  £ 

£3.252,720    -    ^._.V-j_-    ==£2,431,365.      Therefore  r,    or   the 

value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
of  two  lives  of  the  ages  of  72  years  and  82  years,  is  =  ^2.43  1,36^, 
or  2/.  $s.   )d.\     Q^EI. 

CCCXCIII.     When   the  two  lives  are  of  the  ages  of  7 1   years  and 

81  years,  we  fliall  have  V  =  2.431,365,  and  confequently  1 -j- 1'<  A 
=  ^3.431,365.     And  P  will  be  =  271,  and  P -\- d  —  291,   and  f^—  85, 

p  x  &  

and£>-f*  =  ior.    Therefore-     X    ====-^==  X   i-b-V\£   will 
K"'  r  P-\-d\  x  \9jjj-e 

be    =     _L_      X     37'X85        X      £3-43«,365     =    —    x    ^^- 
1.035  29'  x  iQl  ^^S         29S9l 

1 

x    £*W*3*5  =  79;T*;^;r5    =    ^598,366.       Therefore    T,    or 
30,419.085 

the   value  of  an   annuity  of  one  pound  a  year  for  the  joint  continuance 

of  two  lives  of  the  ages  of  71    years  and  81   years,    is  =  ^2.598,366, 

or  2/.   1,  is.   ud.?.      QJi  I. 


CCCXC1V.     When   the  two  lives  are  of  the  ages  of  70  years  and 

£        £  ,   , 

80  years,    we  fliall   have  V  =  2.598,366,    and    confequently    1  -j-  V\  L 

—  £3-59$->366.    And  P  will  be  =  291,  and  P-\-d  —  310,  and  £^=  101, 
and  £,+  <?  =  118.    Therefore    ±      x    ir—7  ^r^~    X      1  ■+-  V\  £ 

11     U  I  291    X    IOI  r       ,     «    nrr    _  I  '  29,301 

will  be  =  x   — -a     X    £3-59  8>366 X       ,      ■■ 

1.035         310x118  1.035  3&»5&t' 

x  £3-59^3^  =  ^f^^oo  °6  =  &W«i*  Therefore  f,  or 
the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
of  two  lives  of  the  ages  of  70  years  and  80  years,  is  =  ^2.793,416, 
or  2/.  15J.   lod.  \.     QJE  I. 

jEW  of  the  examples  of  the  foregoing  method. 

P  p  p    2  CCCXCV.    The 
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CCCXCV.  The  foregoing  examples  are,  I  prefume,  fufHcient  to 
illuftrate,  and  render  familiar  to  the  reader,  the  method  given  in  Art. 
ccclxxvi  or  deriving  the  values  of  annuities  for  two  joint  lives  from 
thole    of   equal   annuities    for    two   joint   lives    one    year    older    than    the 

p  x  &  

former   by  means  of  the  exprefiion  —  x      -  ■         '^"-==     x    i  4- £''£• 

r  P-hd  x  vg-$-e 

Afemart;  on  tk  ^ntj  t^%  -]$  undoubtedly  the  beft  method  that  can-  be  taken  for  the 
of  computino-  a  purpoie  or  computing  a  table  ot  thele  annuities.  Yet  it  is  liable  to  the 
table  of  the  values  inconvenience  mentioned  above  in  Art.  cxciv,  page  208,  as  belonging 
of  annuities  for  to  the  other  method  above  explained  in  Art.  c,  ci,  en,  by  which  the 
two  joint  aves.      values  of   annuities    for    fingle    lives    are    lucceflively    deduced    from    the 

values  of  annuities  for  the  next  older  lives  by  means  of  the  exprefiion 
j  p  .  .'       - 

. — .     x     X      i  -\~V  £,     to,  wit,    that,    as.  the  values  at     theie 

annuities  are  deduced  by  it  one  from  another  in  regular  lucceflion  from 
the  older  ages  to  the  younger,,  any  error  that  mould  happen  to  be  made 
in  computing  the  value  of  any  one  of  them  would  affecl  the  values  of  all 
the  following  life-annuities,  which  would  belong  to  younger  ages  than 
thole  in  which  the  error  arole,  But  this  inconvenience  Mr,  Morgan  has 
enabled  us  to  remove  by  giving  us  a  method  of  examining  and  proving 
the  truth  of  our  calculations,  as  fait  as  we  make  them,  which  is  fimilar  to 
the  method  given  by  him  for  the  like  purpoie  in  the  cafe  of  annuities  for 
lingle  lives,  which  has  been  ftated  and  explained  above  in  Art.  cxcv, 
cxcvi,  cxcvn,  and  cxcvin.     This  method  is  as  follows. 


Of  Mr.  Morgans  method  of  proving  the  truth  of  the  computations    of 

the  values  of  annuities  for  two  joint  lives,  that  are  made  by  means 

j  p  x  6)  

of  the  foregoing  exprej/ion,    —    x  ^  x  g     x    i  -f-  V\  L 

as  fajl  as  they  are  made. 

CCCXCVI.  Let  N  be  (as  before,  in  Art.  ccclxxvi,)  the  number 
of  years  in  the  age  of  the  younger  of  any  two  given  lives,  upon  the  joint 
continuance  of  which  an  annuity  of  one  pound  per  annum  is  to  depend; 
and  N-\-a  be  the  number  of  years  in  the  older  of  the  laid  lives.  And 
let  P,  P\  />••,  ?■",  pi'vt  pv,  pv.,  &c.  be  the  numbers  of  perfons 
reprefented  in  the  table  of  the  probabilities  of  life  that  is  adopted  as 
the  ground  of  the  calculation,  as   living  at  the  ages  of  N  years,    N~\-  i 

years, 


LIFE-ANNUITIES.  4yy. 

years,  N+2  years,  7V-f-  3  years,  TV -f- 4  years,  A7" +-5  years,  iV-j-6 
years,  &c.  refpecWh/ ;  and  $,  £■,  £",  &'  '  ',  ^fy,  gj,  .^y«,  &c. 
be  the  numbers  of  perfons  reprefented  therein  as  living  at  the  ages  of 
Nj-a  years,  N-\-a-\-i  years,  JV -}-«-{- 2  years,  iV  +  rt-f-3  years, 
iV-Jr^-f-4  years,  iV-f-dT"5  years,  JV -{-«-[- 6  years,  &c.  refptclively. 
Alio  let  A  be  the  number  of  perfons  reprefented  in  the  faid  table  as  living 
at  the  youngeft  age  in  the  faid  table;  (which  in  Mbnfieur  de  Parcieux's. 
tabic  of  thefe  probabilities  is  the  age  of  3  years:)  and  let  K  be  the 
number  of  perfons  reprefented  therein  as  living  at  the  age  which  is  greater 
than  the  faid  youngeft  age  by  a  years.  And  let  the  number  of  years 
by  which  the  age  of  N  years,  or  of  the  younger  of  the  two  given  lives, 
exceeds  the  youngeft  age  in  the  table,  be  m  years.  Then  will  the  age  of 
N — m  years  be  the  youftgeft  age  in  the  table,  at  which  the  number  of 
perfons  reprefented  in  the  table  as  living  is  A;  and  N  —  m -\- a  will  be 
the  number  of  years  in  the  age  which  exceeds  the  faid  youngeft  age  by 
a  yean,  and  at  which  the  number-  of  perfons  reprefented  in  the  table  as. 
living  is  K. 


CCCXCVII.     Thefe   things  being  premifed,  it  is  evident,  in   the  firft  Preliminary  pro-- 

place,   That   the  piefent  value  of  a  tingle  future  payment  of  one  pound,  portions neceflk'ry 

to  be  received  at  the  end  of  m  years   in   cafe  two  perfons,  who  are  now  of  ? thc  jf5fU)nftl[a- 

the  ages  or  N — /-■/  years  (or  the  youngeft  age  in  thc  table,)  and  A — m-\-a  cipal  proportion 

£  on    which      Mr. 

n-   11  l     l    v.       u         t  •       *      ..    P  *  Q         tm  •      •  •  1  c  Morgan's  method 

years,  lhall  both  be  then  alive,  is  —  x    5?       This  is  evident  from 

w        A  x  K 


is  founded. 


Problem  III,    Art.  xlv,    pages  44,  45,  46. 

In  the  fecond  place,  it  follows  from  Art.  ccclxxih,  that  the  value  of 
a  remote  annuity  of  one  pound  a  year,  that  is  to  commence  at  the 
diftance  of  m  years,  (or  whereof  the  firft  payment  is  to  be  received  at  the 
end  of  ?n-\-  1  years,)  and  that  is  to  continue  during  the  joint  lives  of 
two  perfons  of   the  ages   of  N —  m  years    (or  the  youngeft  age  in  the 

£ 

I  P*    X   Q  ' 

table,)   and  N — m-\-a  years,  will  be     x    the    feries     ^ 

A  x  K  ;-«-r-i 

P"  xQ"    ^  P-'  x$j-    ^  Piv  x  %v     ,     Pv  x  gv         &Cj 

continued    to    the    end    of    the    table,     and    confequently    will    be    == 

O     x  the  feries        P'  *  ^—     +     f"  x  ^—     4-  P"'»gy 

^xXxi'4'  AxKxrn+i       *     AxKxrm+z 

piv  x  §hv 

^    AXKXr>»+4 
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-U  _ <-     ,     -I 1 —    °^ — .    +  &c.   continued  to  the  end  of 

£ 

the  table.     Let  the  value  or  this  remote  annuity  be  called  R. 

And,  in  the   third   place,  it  is  evident  that  the  value  of  an  immediate 

life-annuity  of  one  pound  a  year    (or  one  of  which  the  firft  payment  is  to 

be   received  at  the  end  of  a  year,}    that   is  to  continue  during  the  joint 

lives  of  two  perfons  of   the  ages  of  N  years  and   N  -+-  a  years,    is    — 

r 

i             .i      r-       pi  x  C     _i_    P"  *  Q*        ,      P,,,x£., " 
- •     x    the    fenes     _ ^      -+- -^-        -f- -^ — > 

P  7\  r  '  ra  '  r3 

-f.  x  °<~v     -}-  _        'v.    -j-  &x.    continued  to  the  end  of  the  table. 

£ 

Let  this  value  be  (as  before,)  called  V. 

£ 
The  faid  princi-        CCCXCVIII.    Now,  if  the  laft  of  thefe  three  quantities  (which  is  =  V) 
pi  propofition  it-  £ 

fe\L  i  P  X  0 

be  multiplied  into  the  firft  of  them,    to  wit,   — -    x  — — ^   or  the    pre- 
r  rm         A  x  A'  - 

fent  value  of  a  future  fingle  payment  of  one  pound,  to  be  received  at 
the  end  of  m  years  in  cafe  of  the  joint  continuance  of  two  lives  of  the 
ages  of  A7" — >n  years  and  N — m~\-a  years,   the  product  thence  arifing 

Pl  X  JSP* 
will  be  equal  to  the  fecond  of  them,  (to  wit,  £i  X  the  feries  -—— -  _*<-_-— 

p, ,  x  0j  t        .     P' '  '  X  g\  '  '  P'v  Xgjv  fv  X  gv 

"t"  JXJCXr»+?  /fXA7Xr"'+5    "**  ^  X  A'  x>*H-4    ""*" /tf  x  A  x  r«+S 

-4-  &c.  continued  to  the  end  of  the  table,)  or  to  R,  or  to  the  value  of 
a  remote  annuity  of  one  pound  a  year,  that  is  to  commence  at  the  diftance 
of  m  years,  or  fo  that  the  firft  payment  of  it  fhall  be  received  at  the  end 
of  m-r-  l  years,  and  that  fhall  continue  during  the  joint  lives  of  two 
perfons  of  the  ages  of  N — w  years  (or  the  youngeft  age  in  the  table,) 
and  N —  m  -+-  a  years. 

PEMONSTRATION. 

£  £ 

for     JU    x  P,  * $    X  — —  x  the  feries   P'  *  ^-'    +  P~  '*  ®il 
r»>        A  x  A        P  X  ^  r  r* 

P"  •   X   0'  "              Piv  X   ©iv            PvXflv  . 

.i-     _ >•  ,-,.    -U  1 2^_    J.  1 ~      -4-  &c.    continued    to 

the 


LIFE-ANNUITIES.  479 

...  1  1  P'  x  <?• 

the  end  of  the  table,  is  =    .        x  X     the  fame  feries    — " 

?•«  AX  K  r 

p<  •  X  G)1 '                Pl '  *  X  Q'  '  '               Piv   X    Qiv  Pv  X  Qv 

,i_      ^  <  -f.    r  <-■  -f-   f. ^_         4.  •<• 

-j-    &c.     continued    to    the    end    of   the    table,     =    £t     x     the    feries 

/>'    X    g'  ,  P '  '    X   ffj  '  ,       P"'X,^'"         ,  f'vx    gj* 

37x~  A"  X  ;•«+!       '      yfx  X  X  F*+8        '     Ax  Kx  r»>-i-3      '     /fTX  x  r«+4 

-4-     —  -     -  -    ' —     ■+■    &c.    continued    to  the   end    of  the    table,     = 

£ 

R.     QE  D. 


CCCXCIX.     If,  therefore,  in  computing  a  table  of  the  feveral  values     Mr.  Morgan's 

of  an   annuity  of  one  pound   a   year  for  the  joint  continuance  of  feveral  meth°d  itfelfj  de- 

fucccfllve   pairs  of  lives  whole  ages  differ  from  each  other  by  the  fame  &L-.-  ro,n    the 
1  .-  1       r  •  1  loregomg  prcpo- 

number  or  years,  or  a  year..,  we  at   the  fame  time  compute   the  corre-  fitio" 

£ 

fponding  values  of   the  expreflian   —     x      — — ^'    and    of    the    ex- 

r»>  A  X  K 

Pl   v   <3'  P'  l   v   6)'  ' 

preffion    £1     X     the    feries         ,  -^  -f.     — 1-^ 4, 

A  X  K  X  r*»+i         '       AXKX  >*-f  2     ^ 


continued 


to  the   end  of  the  table,  or  of  .R,     and    then    multiply    the   exnreffion 
£ 

1  P  X  Q    .        £ 

~~  X       .  v  „    inK)  if,  or  the  value  of  the  annuity  for  two  lives  which 

we  have  before  computed,  and  it  ihall  appear   that  the  product   thereby 

£  P'  x  p« 

-obtained    is    equal    to    K,     or    to    /i     X    the    feries     -3 — 57 — —  ,  - 
^  A  x  K  x  rm+i 

P"x^"  P1"  x  gj"       ,      fan  gjv  Py  x  gy 

"*"  ixi  x  r*»+z    ""■""   y?  x  X  x  r™  fi    "^  //xifx  r«+4  ~*    AxK  x~r^+~s 

«*[-  &c.    continued  to  the  end  of  the  table,    we  may  fafely  conclude  that 

£ 
the  value  of  V  has  been  accurately  .computed, 

CCCC.    To 
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An  explanation  of  the  manner  of  applying  the  foregoing  rule,  or  method, 
of  Mr.  Morgan  to  the  proof  of  the  truth  of  the  cor  mutations  of  a 
table  of  the  values  of  annuities  Jor  tivo  joint  lives, 

CCCC.     To  make  the  manner  of  applying  this   rule  of  Mr.  Morgan 

more  apparent,  it  will   be  proper  to  kt  down  again  in   regular  order,  in 

a  new   table,  the  values  of  the  life-annuities  for  the  joint  continuance  of 

two  given   lives,     which    we    have    computed    above    in   Art.    ccclxxx, 

ccclxxxi,  ccclxxxii,    &c. —  cccxciv,    from    Monfieur  de  Parcieux's 

p  X  0  

table  by  means  of  the  exprefiion x  ,  r  v  .'^    ~~=~  Xi+f;{. 

1.035         P-hd*  K  [g^-h  e 

And,  as,  in  obtaining  the  faid  values  one  from  another  by  means  of  that 

exprefiion,  we  proceeded  upwards,  or  from  the  older  lives  to  the  younger, 

it  will  be  convenient  to  fet  down  the  faid  values  in  the  fame  order  in  the 

faid  new  table  in   a  column  adjoining  to  two  other  columns  that  contain 

the  numbers  of  years  in  the   two  ages  correfponding  to  the  faid  values. 

After  thefe    three  columns,  (containing  the   years  in  the  ages  of  the  two 

given  lives,  and  the   values  of  the  correfponding   annuities,)    I  fhall  fet 

down,  in  a  fourth  column,  the  feveral  fuccefiive  values  of  the  exprefiion 

£ 

1            P  x  & 
—     X    -*L    or  the  prefent  values  of  a  finale  pavment  of  one  pound, 

to  be  received  at  the  ends  of  Si  years,  So  years,  79  years,  78  years,  and 
every  following  lefier  number  of  years  down  to  70  years,  in  cafe  two 
perfons  of  the  ages  of  3  years  (which  is  the  youngeft  age  in  the  table,) 
and  13  years  fhall  be  then  living.  And  then,  in  a  fifth  column,  I  (hall 
fet  down  the  fums  of  the  terms  in  the  foregoing  feries  of  values  contained 
in  the  fourth  column,  as  they  arife ;  lb  that  every  term  in  this  fifth 
column  that  is  even  with  any  two  given  ages  in  the  firft  and  fecond 
columns,  ihall  be  equal  to  the  fum  of  all  the  terms  in  the  fourth  column 
that  correipond  to  the  ages  that  are  older  than  the  faid  two  given  ages. 
Thus,  for  example,  the  term  in  the  fifth  column  that  is  even  with  the 
ages  of  75  years  and  85  years  in  the  firft.  and  fecond  columns,  is  equal  to 
the  fum  of  all  the  terms  in  the  fourth  column  that  correipond  to  the  ages 
that  are  older  than  the  ages  of  75  and  85  years.  Thefe  fums,  contained 
in  th;s  filth  column,  will  be  equal  to  the  values  of  remote  annuities  of 
one  pound  a  year  tor  the  joint  continuance  ol  the  lives  of  two  perfons 
ot  the  ages  of  3  yea  s  and  13  years,  that  are  to  commence  at  the  dillancts 
of  80  years,  79  years,  78  years,  77  years,  &c.  down  to  70  years,  or  fo 
that  t|ie  firit  payments  of  them  fhall  become  due  at  the  ends  of  8  1  years, 

80  years 5 


V 
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So    years,    yg   years,    78    years,  &c.  clown   to   yt    years;    and   they  will 
comprize  all  the  different  values   of  the  quantity  which  in  Art.  cccxcvji 

£ 
is  called  R,  that  relate  to  remote  periods  that  are    greater  than  70  years. 
For    they    are    the   lums    of    the    fucceflive    values    of     the     expreffion 

£ 

—     X  — — ^     which,  it  is  evident,  are  the  fame  with  the  terms  of  the 
r>»         A  x  K1 

,.  P'    X   £'  ,        P"X0it  ,     /""x^"'         .        Pxv   X    ©I 

fenes     — — -    -j—  — - -I ^j         -J r^ 

Ax  Kxr">+-1      '    Ax  Kxr»'i-i        A*  Kxr»>+3         AxKxr" 

_J LJL^l —    -f-    eke,    continued    to   the   end   of  the   table,    which 

1     Ax  Kx  r">-fs 

feries   is  =  R. 

And,  laftly,  in  a  fixth  eolumn,  I  mall  fet  down  the  produces  that 
arile  by  multiplying  the  terms  of  the  third  column,  or  the  values  of  the 
life-annuities  for  the  joint  continuance  of  two  lives  of  the  feveral  acres  fet 
down  in  the  flrft  and  fecond  columns,  by  the  correfponding  terms,  or 
terms  that  are  placed  even  with  them,  in  the  fourth  column,  or  by  the 
values  of  fingle  future  payments  of  one  pound,  depending  on  the  joint 
continuance  of  two  lives  of  the  ages  of  3  years  and  13  years. 

And,  when  we  have  thus  obtained  the  numbers  that  are  to  be  placed 
in  thele  feveral  columns,  we  muft  compare  thofe  in  the  fixth  column  with 
thofe  that  ftand  even  with  them  in  the  fifth  column  :  and  lb  far  as  we  find 
them  to  be  .equal  to  the  faid  numbers  in  the  fifth  column,  we  may  con- 
clude that  the  numbers  in  the  third  column,  or  the  values  of  an  annuity 
of  one  pound  for  two  joint  lives  of  the  ages  fet  down  in  the  firft  and 
fecond  columns,  have  been  rightly  computed. 


CCCCI.     The  only  difficulty  that  can  occur  in  forming  a  table  of  this  Of  the  computa- 

kind    is    in    the   computation   of   the    fucceffive    values  of  the  expreflion  t10"  of  the  <uc 
;•  ceflive  values  of 

j  px  O  ,  the  expreffion 

—     X   — — ^7.      But  this  will  be  found  to  be  a.  work  of  no  great  labour,   £ 

r>»  A  x  K  °  ^       p^l 

and  may  be  performed  in  the  manner  following.  f">       A  x  K  - 

Q.qq  ccccn.  J  is 
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CCCCII.  A  is  the  number  of  perfons  represented  in  Monfieur  de 
Parcieux's  table  of  probabilities  as  living  at  the  age  of  3  years,  uhich  is 
1000 ;  and  K  is  the  number  of  perfons  therein  reprefented  as  living  at 
the  age  of  13  years,  which  is  860.  Therefore  A  x  K  is  —  1000  x  860 
=    860,000.       And  r  is    =    1.035  ;      and    therefore    (by    Mr.    Smart's 

fecond  table  of  compound  intereft,  page  60  et  feq.)  —  is   =  .966,183,571 

Y 

and   _— .   is  =  .061,635,61  ;        _L    is  =  .063,792,85; 
-— -    is  =  .066,025,60;      _L    is  =  .068,336,50; 
is  =  .070,728,27  ;       -L 


r' 
1 


T 


—   is  =  .075,765,90; 


r 


—  is  —  .081,162,32  ; 
is  =  .086,943,11  ; 
IS   =   .093,135,63  ; 


r73 

1 

..7  <■ 


1 

76~9 


I 

—6 

is 

— * 

•°735203,76; 

I 

r7* 

is 

— 

.078,417,70  ; 

1 

— 

is 

r= 

,084,003,00  ; 

1 

is 

— 

.089,986,12  ; 

1 

Zc  8 

is 

— 

•°96'395>38  5 

r 


1 


and  —    is  =  .099,769,22.  And    the    values    of    P    and    ^ 


when  w  is  =  Si,  or  the  numbers  of  perfons  reprefented  in  Monfieur 
de  Parcieux's  table  of  probabilities  as  living  at  the  ages  of  (81  -j-  3  years, 
or)  84  years  and  (81  -f-  13  yeais,  or)  94  years,  are  59  and  1  ;  and  the 
lollowing  values  of  P  and  j^  at  the  following  lelTer  ages  of  83  years  and 
93  years,  82  years  and  92  years,  81  years  and  gi  years,  80  years  and 
90  years,  79  years  and  80  years,  78  years  and  88  years,  77  years  and 
87  years,  76  ye.irs  and  So  years,  y^  years  and  85  years,  74  years  and 
84  years,  73  years  and  8^  years,  72  years  and  82  years,  71  years  and 
8f  years,  and  70  years  and  80  years,  are  71  and  2,  85  and  4,  101  and 
7,  118  and  11,  1 36  and  16,  154  and  22,  173  and  29,  192  and  38, 
a  1 1  and  48,  231  and  50,  251  and  71,  271  and  85,  291  and  101, 
«nd,  laftly,  310  and    1  1  S. 

CCCCIII.  Therefore 
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£ 

CCCCIII.     Therefore  the  firfl:  value  of  the  expreffion  -      x  ^ 

r«        v.  x  a:* 

or " that  which  it  has  when  m  is  =  81,  is  =  £0.061,635,61   x     ^9 — L 

860,000 

£ 

59  X  0.061, 635,61  2.626,400  ,. 

—     -iZ _ '     3D* _     3 i_'Jt _     £0.  000,004,2  2. 

800,000  860,000 


£ 

The  fecond  value  of  the  expreffion  —  x  ^      or    that    which 

r»>       A  x  /C' 

it    has    when    »    is    =    80,       is     =     £0.063,792,85     x     _Zi — L     — 

860,000 

£  £ 

142x0.062,792,85  9.058,584  f 

— 57= —    ■  -   '  0/        ■      ~   £0.000,010,53. 

860,000  860,000 


£ 

The    third  value  of  the    expreffion    —  x    ^,     or   that  which 

r"         A  x  A? 

it    has    when    m    is    =    yg,      is     =     £0.066,025,60     x     — 2 — 1_ 

860,000 
£  £     ..  £ 

340  x  0.066,025,60  __  34  x  0.066,025,60  _  2.244,870  _  ^Oi00o,o26,io. 
860,000  S6,ooo       86,coo 


£ 

The  fourth  value  of  the  expreffion    —    x    2^     or   that    whicli 

r*         y/  x  AT' 

it    has    when    m   is    =     78,      is     =     £0.068,336,50     X       — 7-   S3 

860,000 

£  £ 

707  x  0.068,336,5  •>    _   48.313,905    _     ,.  ^ 

37 =     0/  =  £0.000,056,17. 

860,000  860,000 


Q_q  q  2  The 
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£ 

The    fifth    value    of    —       x  P  *  ^    is     =     £0.070,728,27     x 

r»>  A  x  K 

£  £ 

JLLiiLli  =   i29SXo.o7o,728,27  =    91.805,094  =  £0.000,106,75. 
S  00,  goo                    8 1, 0,000  86'j,ooo 


£  0 

The    fixth    value    of       —      v  ,  ,  "£    1S     =     ^0-073,203,76     X 

r«  A  x  a. 

iiiiiji  b  2176X0,073,203,76  _  159.291,381  £0i000>i85j„. 

S6o,ooo        86o,coo  860,000 


£ 

The   feventh    value   of    i-    x 4*    1S    =    £°-°75>765  9°    x 

?-»  A  x  K 

£  £ 

154*22  =  3^88  x  0.075,765,90  _  256.694,869  __  ^OiO0O)2g854g, 

Soo,ooo  860,000  860,000 


i  P  x  0 

The   eighth   value   of     -  -     x      ^    is    =    £0.078,417,70     x 

r">  Ax  K 

£  £ 

171*29  =  5017x0-078,417,70  =  393-42i,6oo  =  £0i000}45m6> 
S6j,ooo  860,000  86o,<joo 


£ 

The    ninth    value    of     - —    x     ^    is    =    /0.08 1,1 62,32     x 

r»>  A  x  K 

£  £ 

*92X  38  =  7296*°-°8i>i62,32  =  592.160,286  _  ^O>000j688>55# 

?  60,000  860,000  860,000 


The 
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t 

I  px   9 

The    tenth    value    of      —    X     —^    is     *=     £o.oS4,ooj,<x 


,_9       X 

r"»  A  x  K 


£  £ 

2IlX4§  =   10,128X0.084,003   =   850782,384-  =  ^o.0OOj989j28. 
S6o,oco  860,000  860,000 


£ 

1  P  x  §> 

The   eleventh   value   of     —    x     -5 — ^  is     =     £0.086,943,11     x 

£  £ 

23'  ><59  _  13629  Xo.oS6,943,rt   _  1184.947,646    _.  /a00I  ,.,-  3. 
860,000  860,000  860,000  >3//» 


The   twelfth   value   of     i-    x     ^    is     =     /o.oSg, 086,12     x 

£  £ 

251  *  71  -  1782 1  X  0.089,986,12  _  1 603.642, 644  _  ^0§OOI  864  70. 

S6o,loo                     800,000  860,000 


1  p  x  a 

The   thirteenth   value   of    —    x  "r  is     =     £0.093,135,63     >c 

rm         A  x  K 

£  £ 

2?tx8*  a  23035X0.093,135,63  =  2i45-379.»37  -  £0.002,494,62. 
S6o,ooo  860,000  860,000  ^ 


£ 

1  P  x.  Q 

The  fourteenth  value  of     —  x  <-    is     ==    £0.096,395,38 

r«  A  x.  K 

£  £ 

9*  x  I"1  -  29391  x  0.096,395,38  _  2833.156,513  __  ^Oi0O3)2Q4)35, 


And 
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£ 

And  the  fifteenth  value  of    —    x    — ^-^  is   =    To. 009,769, 22     x 

r«  A  x  K  * 

3  iox  1 1 8  __  36580x0.099,769,22  _  3649.558,067  _ 

"86oTo"3o" 860^ 86o7o"o^ £0.004,243,07. 


CCCCIV.       Thefe     feveral    fuccefiive    values     of     the     expreffion 
£ 

I  P   X    0 

—     X     — ,     if  ranged  in  order,  will  be  as  follows. 

r>»  A  x  K 


£ 

0.000,004,22, 

0.000,010,53, 
0.000,026,10, 
0.000,056,17, 
0.000,106,75, 
0.000,185,22, 
0.000,298,48, 
0.000,457,46, 
0.000,688,55, 
0.000,989,28, 
0.001,377,84, 
0.001,864,70, 
0.002,494,62, 
0.003,294,36, 
0.004,243,67. 


Thefe    numbers  therefore  will  conftitute  the  fourth  column  of    the 
enluing    table. 


CCCCV.     The 
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CCCCV      The   funis  that  arife  by   the   continual   addition   of  thefe  The  W  of  A* 
numbers  will   be   as  follows.  faid    fucceffive 

values    01    the 
r  cxprcfiion 

0.000,004,2  2,  f  p>( 

0.000,014,75,  ;~    X   TXK* 

0.000,040,85, 

0.000,097,02, 

0.000,203,     h 

0.000,388,99, 

0.000,687,47, 

o.coi,  '44,93, 
0.001,833,45, 
o  002,822,76, 
0.004,200,6c, 
0.006,065,30, 
c. 008,559,92, 
0.01 1,854,2s, 
0.016,097,95. 

Thefe    numbers    therefore    will    conftitute    the    fifth    column   of   the 
en  fuing  table. 


GCCCVI.     This 
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CCCCVI.      This     table    is    as    follows. 

TABLE  XXVIII. 

Coif  fling  of  Jix  columns  of  numbers  ;    in  the  frjl  of  which  the  numbers 
oj  years  in  the  feveral  ages  of  human  life,  that  differ  from  each  other 
by  a  year,  from  the  age  of  84  years  to  the  age  of  70  years,  inc/ufvely, 
are  ft  down  in  regular  order ;  and  in  the  fecond  column  are  fet  down 
the  numbers  of  years  in  the  feveral  ages  of  human  life,  that  differ  from 
each  other  by  a  year,  from  the  age  of  94  years  to  the  age  of  '80  years, 
inclufively  ;  and  in  the  third  column  are  fet  down  the  feveral  values  of 
an  annuity  of  one  pound  a  year  for  the  joint  continuance  of  the  lives  of 
two  perjons  of  the  ages  fet  down  in  the  firf  and  fecond  columns  even 
with  the  [aid  values  ;    computed  from  Monfeur  de  Parcieux's  table  of 
the  probabilities  of  the  duration  of  human  life,  upon  a  fuppofitiun  that 
the  inter eft  of  money  is  3^  per  cent,    and  in  the  fourth  column  are  fet 
down  the  prefent  values  of  afingle  payment  of  one  pound,  to  be  received 
at  the  ends  of  Si  years,    80  years,    79  years,    78  years,    and  every 
following  It'Jjer  number  of  years  down  to  67  years,  inclufively,  if  two 
perfons  of  the  ages  of  3  years  and  1 3  years  fall  both  be  living  at  the 
ends  of  the  faid  years ;  and  in  the  fifth  column  are  fet  down  the  num- 
bers that  arife  by  the  continual  addition  of  the  numbers  fet  down  in  the 
fourth  column ;  fo  that  each  number  in  the  faid  fifth  column  is  equal 
to  the  Jum  of  all  the  numbers  in  the  faid  fourth  column  that  are  placed 
above  it,  or  that  correfpond  to  the  preceeding,  or  older,  ages ;   and  in 
the  Jixth  and  lafl  column  are  fet  down  the  produces  that  arife  by  multi- 
plying the  terms  of  the  .third  column,    for  the  values  of  a  life-annuity 
of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  the  ages 
fet  down  in  the  frfi  and  ficond  columns,)   by  the  correfpouding  terms  of 
the  fourth  column,  refpeflively. 
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Tears  in 
the    age 
of   the 
younger 
life. 


Years  in 
the  age 
of  the 
older 
life. 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


Prefent  values  of  a 
fingle  payment  of  one 
pound,  to  be  received 
at  the  ends  of  8 1  years, 

80  years,  79  years, 
7*,77>  76,  i^c. years, 
in  cafe  tvjo  perfons  of 
the  ages  of  3  years  and 
I  3  years  Jhall  both  be 
living  at  the  ends  of 
thofe  years  refpeilively . 


Sums  cf  the  values  \Produc7s  of  the  mul- 
in  the    fourth    co-  yiplication    of     the 


lumn. 


numbers  in  the  third 
and  fourth  columns. 


£ 

£ 

84 

94 

0.000,000 

0.000,004,22 

£ 

£ 

83 

93 

0.401,442 

0.000,010,53 

0.000,004,22 

0,000,004,22 

82 

92 

o-565>5*5 

0.000,026,10 

0.000,014,75 

0.000,014,76 

81 

91 

0.727,405 

0.000.056,17 

0.000,040,85 

0.000,040,85 

80 

90 

0.909,072 

0.000,106,75 

0.0^0,097,02 

0.000,097,04 

79 

89 

1.100,266 

0.000,185,22 

0.000,203,77 

0.000,203,79 

78 

88 

1-303.315 

0.000,298,48 

0.000,388,99 

0.000,389,01 

77 

87 

1.502,838 

0.000,457,46 

0.000,687,47 

0.000,687,48 

76 

86 

1.662,844 

0.000,688,55 

0.001,144,93 

0.001,144,95 

75 

85 

1.853,38s 

0.000,989,28 

0.001,833,48 

0.001,833,51 

74 

84 

2.048,708 

0.001,377,84 

0.002,822,76 

0.002,822,89 

73 

83 

2.252,720 

0.001,864,70 

0.004,200^0 

0.004,200,64 

72 

82 

2-43I>365 

0.002,494,62 

0.006,065,30 

0.006,065,33 

7i 

81 

2.598,366 

0.003,294,36 

0.008,559,92 

0.008,559,95 

70 

80 

2.793,416 

0.004,243,67 

0.011,854,28 

0.011,854,32 

R  r  r 
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SCHOLIUM. 

CCCCVII.  In  the  foregoing  table  I  have  computed  only  the  firft 
fourteen  values  (reckoning  from  the  oldell  ages  to  the  younger,)  of  an 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  the  lives  of 
two  perfons  whofe  ages  differ  from  each  other  by  10  years.  It  would  not 
-have  been  difficult  (as  the  reader  mud  perceive,)  to  compleat  the  table 
by  computing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  all  the  younger  lives  whtfe  ages  differ  from  each  other  by 
the  fame  difference  of  10  year?,  down  to  the  value  of  a  like  annuity  for 
the  joint  continuance  of  two  lives  of  the  ages  of  3  years  and  13  years. 
But  this  was  not  necefiary  to  the  defign  with  which  the  foregoing  com* 
putations  were   undertaken  $    which   was  only   to  fhew  how  fuch  a  table 

1                 P  *  ^ 
might  be  formed  by  means  of  the  expreffion   —     X     B'-       y ■  ,-  ■■ 

r         p  -f~ »  x  l^rr^ 


X  1  -+-  V\  £,  and  how  the  feveral  numbers  thereby  obtained  might  be 
verified,  as  fall  as   they  were  computed,    by  multiplying  them  into  the 

I  P  X  <2 

correfponding  values  of  the  expreffion    —     X    ^,     or    the    corre- 

r»  A  x  K 

fponding  numbers  that  are  fet  down  in  the  fourth  column  of  the  laid 
table,  and  comparing  the  products  thence  arifing  with  the  numbers  in 
the  fifth  column.  This,  I  apprehend,  is  made  lufficiently  mamfelt  by 
the  computation  of  the  fourteen  values  fet  down  in  the  foregoing  table: 
and  therefore  I  have  declined  the  trouble  of  continuing  thefe  compu- 
tations any  further. 


CCCCVIII.  Neverthelefs,  as  it  will  be  of  great  convenience  to  fuch 
perfons  as  have  occafion  to  deal  in  the  purchafe  of  annuities  for  joint 
lives,  to  have  a  compleat  table  of  the  values  of  an  annuity  of  one  pound 
for  the  joint  continuance  of  two  lives  whofe  ages  differ  from  each  other 
by  10  years,  (of  which  the  foregoing  table  contains  only  the  firft  fourteen 
numbers,)  and  likewife  to  have  other  tables  of  the  values  of  the  like 
annuities  for  the  joint  continuance  of  two  lives  whofe  ages  differ  from 
each  other  by  more,  or  lefs,  than  10  years,  1  have  caufed  the  foregoing 
table  to  be  compleated  by  another  hand  under  the  infpccYion  of  the 
learned  Mr.  Morgan,  above-mentioned,  (the  prcfent  actuary  of  the  Society 
for  Equitable  Affurances  on  Lives  and  Survivorfhips,)  and  alfo  nine  other 
-tables  of  the  lame  kind  to  be  computed  from  Monfieur  de  Parcieux's 

table 
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table  of  the  probabilities  of  the  duration  of  human  life  upon  a  fuppo- 
fition  that  the  intereft  of  money  is  g.i  per  cent,  (as  it  is  fuppofid  to  be 
in  the  foregoing  table,)  to  wit,  a  table  of  the  values  of  an  annuity  of 
one  pound  a  year  for  the  lives  of  two  perfons  of  equal  ages,  another  of 
the  values  of  the  like  annuity  for  the  lives  of  two  perfons  whofe  ages 
differ  from  each  other  by  five  years,  a  third  for  two  lives  whole  ages 
differ  by  20  years,  a  fourth  for  two  lives  whofe  ages  differ  by  30  years, 
and  a  fifth,  fixth,  feventh,  eighth,  and  ninth,  table,  for  two  lives  whofe 
ages  differ  by  40  years,  50  years,  60  years,  70  years,  and  80  years. 
Thefe    tables    have    all    been     computed    by    means   of    the    expreffion 

I  P    X    i?  • 

7"    *   p  -l  A  x  U9  +<  x    I~t"//I  A      in    the   fame    manner    as    the 

fourteen  numbers  above  computed  in  Table  XXVIII ;    and  the  computa- 
tions  have  alfo   been   verified  in  the  fame  manner,  to  wit,  by  computing 

the  fucceffive  values  of  the  expreffion    —     x    — ^-^i    and  by  findino-  the 

m         A  x  Ky  '  to 

fums  of  thofe  fucceffive  values,  and,  laftly,  by  multiplying  the   values  of 

the    feveral    annuities    into   the    correfponding    values    of    the    expreffion 

£ 

—     X      i^i     and  obferving  that  the  products  thereby  obtained  were 

r"»  A  x  A 

£ 

equal  to  the  correfponding  fums  of  the  fucceffive  values  of  JL   v    "  x  ~C 
4  **        A  xK° 

But  I  have  not  thought  it  neceffary  to  caufe  all  thefe  latter  numbers  (which 
ferve  only  to  prove  the  truth  of  the  computations)  to  be  printed  ;  and 
therefore  I  fhall  prefent  the  reader  with  only  the  values  of  the  annuities 
themfelves,  as  was  done  in  the  tables  of  the  values  of  an  annuity  of  one 
pound  a  year  for  a  fingle  life  given  above  in  Art.  cci,    Tables  XII,  XIII, 

XIV,  XV, XXIII,    pages  221,    222,    223, —  232.      And,  as   it  is 

moft  ufual,  in  exhibiting  tables  of  the  values  of  life-annuities,  to  begin 
with  thofe  of  the  younger  ages  and  proceed  on  to  thofe  of  older  ages,  I 
fhall  obferve  the  fame  order  in  fetting  down  the  values  contained  in  the 
following  tables,  notwithstanding  they  were  computed  one  from  another 
by  proceeding  in  a  contrary  order,  or  from  the  older  ages  to  the  younger. 
Thefe  tables  are  as  follows. 
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TABLE 


XXIX. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  per  fans  of    the  fame  age,    when  the 

intereji  of  money  is   3 \  per  cent. Computed  from  Monjieur  de 

Parcieuxs  table  of  the  probabilities  cf  the  duration  of  human  life. 


Years 

Tears 

n    the 

in    the 

ige   of 

ige  oj 

'befirjl 

the 

life. 

fecond 

life. 

an 


Values    of 
annuity    of  one 
found  a  year  for 
the  joint   conti 
nuance  of  both 
lives. 


Years 

in    the 

age   of 

thefirfi 

life. 


Years 
in  the 
age    oj 

the 

fecond 

life. 


Values  of  an 
annuity  of  one 
pound a  year  for 

he  joint  conti-' 
nuance  of  both 

'i-ves. 


Years 
in    'the 

of 
tbeftrji 

life. 


Years  I 
in    the 
age   of\ 

I     'he 
life. 


Values  of  an 
annuity  of  one 
found  a  year  for 
the  joint  conti- 
nuance of  both 
limes. 


3 

4 

5 
6 

7 

8 

9 
10 

1 1 

1  2 

r3 

14 

l5 

16 

>7 
i3 

l9 
20 

2  1 
22 

23 

24 

25 

26 

27 
28 
29 

3° 
3* 

32 
33 


3 

4 

5 
6 

7 
g 

9 

10 

1 1 
12 

'3 
14 

l5 
16 

l7 

18 

'9 
20 

21 

22 

23 
24 

25 
26 

27 
28 
29 
30 
3i 
3* 
33 


£ 

15.785,24 

16.363,93 

16.731,89 

16.994,35 

'7-170,57 
17.287,49 

'7-378>3o 

l7-397>65 

I7-33»,47 

17.194,84 

17.045,84 
16.891,22 
16.730,68 
1 6.563^2 

16.432,3° 
16.296,21 

16.155,4' 
16.009,67 
15.900,58 
15.788,72 
15-673,96 
15.556,18 

I5-435,»9 
15.310,85 

15.183,00 

15.051,43 

14.915,97 

»4-776»38 

14.632,46 

14.483,96 
•4-330,63 


34 

34 

35 
36 

35 
36 

37 
38 

37 
38 

39 

39 

40 

40 

41 

4' 

42 

42 

43 

43 

44 

44 

45 
46 

45 
46 

47 

48 

47 
48 

49 

49 

50 

50 

5i 

5i 

52 

52 

53 

53 

54 

54 

55 
56 

55 
56 

57 
58 

57 
58 

59 

60 

59 
60 

61 

61 

62 

62 

63 
64 

63 
64 

I 


172,18 
4.008,32 

3.838,74 

3.603,10 

3-437,9° 
3.203,01 

2.957,85 

2.701,78 

2.434,14 
2.154,19 
1.861,14 

x-554,15 
1.232,32 

Q-933'91 
0.620,90 

o-33°>55 
0.025,94 

9-743>49° 
9-484,57/ 
9-2i3>854 
8.930,28b 
8.669,387 
8.396,670 
8.1 1 1,004 
7.847,174 

7-57I>5!0 
7-282,755 

6-979>449 
6.659,908 
6.356,820 

6.037,443 


65 

66 

65 
66 

67 
68 

67 

6$ 

69 

69 

70 

7° 

71 

71. 

72 

72 

73 

73 

74 

74 

75 
76 

75 
76 

77 
78 

77 
78 

79- 
80 

79 
80 

81 

81 

82 

82 

83 
84 

85 
86 

83 

84 

85 
86 

87 
88 

87 
88 

89 

89 

90 

9° 

9i 

9i 

92 

92 

93 

93 

94 

94 

£ 

5-6991541 

5  373>93° 
5.061,732 
4,764,788 
4.485,940 

4.229,522 

3-967,857 
3-735,26i 
3.5^6,636 
3-285,035 

3-075,1!1 
2.843,825 
2-^25,379 
2.429,124 
2.223,694 
2.057,238 

l-9o6*337 

1.785,767 

1.649,026 
1.471,612 
1.301,203 
1.148,822 
1.041,569 
0.873,177 
0.71  8,630 
0.551,722 
0.410,100 
0.299,890 
0.241,546 
0.000,^   o 
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TABLE 


XXX. 


Containing  the  vilues  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  the  lives  of  two  pcrfons  vahofe  ages  differ  from  each  other  by  5 

years  j  when  the  interejl  of  money  is  3^  per  cent Computed  from 

Monjieur  de  Parcieux's  tabic  oj  the  probabilities  of  the  duration  oj  human 
life. 


Years    Years 


in    the 
age  of 

the 

ytmngei 

life. 


in    the 

geof 

the 

older 

life. 


Vines  of  an 
annuity  of  mi 
pound  a  year  for 
he  join'  conti 
nuance  of  both 
lives. 


1  Years 

Years 

\in    the 

in    the 

.  '&  "f 

the 

age  of 
the 

\ycunger 
\    tife. 

older 
life. 

Values    of    an 
annuity    of  one 

pound  a  year  for  • 
the  joint  (oi.  ti- 
nuance  of  both 
lives'. 


Years 

Years 

in    the 

in    tk 

age    of 

age  of 

the 

the 

younger 

older 

life. 

life. 

Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
i  ontinuanct  oj' 
both  lives. 


4 

5 
6 


9 

10 
1 1 
12 

■3 

'4 

l5 
16 

l7 

18 

'9 
20 
21 
22 

H 

24 

25 
26 

27 
28 

29 
30 

3i 


9 

10 
1 1 
12 

r3 
'4 

J5 

16 

'7 
18 

'9 
20 
21 
22 

23 
24 

*?  s 
"D 

20 

27 
2  8 
29 
30 
31 
32 

3i 
34 

35 
36 


16.510,17 

16.854,05 

7.051,58 

7.155,02 

7-'7',55 
7  •54»4« 
7.120,70 
7.048,09 

°- 9  33,54 
6.795,58 
6.6.52,69 
6.504,62 
6.351,08 
6.213,13 
6.090,90 

5-9b4>95 
5.835,00 
5701,10 

5-5%3>33 
5-^2,37 

5-338>°5 
5.210,20 
5.078,62 

4-94?. 13 
4.803,51 

4.659,54 
4.510,98 

4-357->56 
4.199,03 


32 

37 

33 

3« 

34 

39 

35 

40 

36 

41 

37 

42 

38 

43 

39 

44 

40 

45 

41 

46 

42 

47 

43 

48 

44 

49 

45 

5^ 

46 

5i 

47 

5  = 

48 

53 

49 

5* 

50 

55 

5i 

5<> 

52 

57 

53 

5« 

54 

o9 

55 

bo 

56 

6i 

57 

62 

5* 

63 

59 

64 

60 

65 

£ 

14 
'3 
13 
»3 

*3 

12 

1 1 
12 
12 
1 1 
1 1 
1 1 
1 1 
10 
10 
10 

9 

9 

9 
8, 

8, 

8 

8, 

7 

7< 

7- 

7 
6 

6 


035,08 
.843,23 
.643,78 
.436,29 

.2zO,25 

995'1* 

■739^5 

■473,°4 

■193'97 
.901,.  8 

.616,67 

■3*7,93 
.025,10 

718,15 

416,04 

1  37,24 

845,20c 

556,736 

2.  3,595 

994,208 

7.8,822 

449,496 

»6^,  54 

889,259 

597'4*o 

290,8.0 

002,970 

700,90 

382,877 


61 

66 

62 

67 

63 

68 

64 

69 

65 

70 

66 

7* 

67 

72 

68 

73 

69 

74 

70 

75 

7* 

76 

72 

77 

73 

78 

74 

79 

75 

80 

76 

8r 

77 

82 

78 

83 

79 

84 

80 

85 

81 

86 

82 

87 

8.3 

88 

84 

89 

85 

90 

86 

91 

87 

92 

\lS 

93 

1  89 

94 

6.065,430 
5.748,630 
5.447,890 
5.150,625 
4.858,151 

4.567,925 
4.299,865 
4.040,373 
3.792,444. 
3.560,612 
3-314,346 
3.088,057 

2.876,561 
2.663,173 

2.4:7,972 

2.292,901 

2-l*9>559 
1.964,259 

1.770,303 
1 -595,707 

r-437,3H 
1.316,220 
1.149,833 
0.969,173 
0.793,411 
0.630,011 
o-495,243 

o-35*>339 
0.000.000 
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TABLE 


XXXI. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  the  lives  of  two  per  Jons  whofe  ages  differ  from  each  other 

by  10  years  j    when  the  inter ejl  of  money  is  3?  per  cent. Computed 

from  Monfeur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of 
human  life. 


Tears 

1 ears 

in    the 

in     the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  lilies. 


Years 

1  ears 

in     the 

in     the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lines. 


Years 

Years 

in     the 

in     the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


o 

4 
5 
6 

7 
g 

9 
10 

( t 

1  2 

'3 

1  § 
16 

»7 

18 

'9 
20 

21 

22 

23 

^4 

25 
26 

27 
28 

29 

3° 


13 
'4 

*5 

16 

'7 

18 

'9 
20 

21 

22 

23 
24 

25 

26 

27 
28 

29 

33 
31 
32 

33 
34 
35 
36 
37 
38 

39 
40 


6.366,17 
6.585.56 
6.688,70 
6.732,59 
6.749,69 
6.734,46 
6.703,36 
6.634,79 
6.547,42 
6.418,12 
6.284,59 
6,146,60 
6.003,93 
5-856,33 

5-723>54 
5.586,50 

5.444,98 

5.298,75 

5-«67559 
5.022,49 
4.893,27 
4.749,68 
4.601,50 
4.448,46 
4.290,29 
4.104,15 
3.910,74 
3.709,61 


31 

4i 

32 

42 

33 

43 

34 

44 

35 

45 

36 

46 

37 

47 

38 

48 

39 

49 

40 

5o 

41 

5i 

42 

52 

43 

53 

44 

54 

45 

55 

46 

56 

47 

57 

48 

58 

49 

59 

50 

60 

51 

61 

52 

62 

53 

63 

54 

04 

55 

65 

,6 

66 

57 

t>7 

58 

68 

I 

13.500,30 
13.282,31 
13.055,10 
12.818,10 
12.570,68 
I  2.312,20 
12.063,41 

11.784,38 

i*-5*3»43 

1 1.229,92 

10.953,88 
10.685,81 
10-405,59 
10. 1 12,^9 
9.825,467 
9.525,226 
9.227,309 
8.935,094 
8.645,309 
8.3  +  1,630 
8.038,570 
7-735>712 

7-437>J75 
7.123,728 
6.808,550 
6.496,025 
6.186,700 
5'894,503 


59 
60 

6s 

62 

63 
64 

65 

66 

67 
68 

69 

70 

7i 

72 

73 
74 

75 
76 

77 
78 

79 
80 

81 

82 

83 

84 


69 

70 

7\ 

72 

73 
74 

75 
76 

71 

7% 

79 
80 

81 

82 

83 
84 

85 
86 

87 
88 

89 

90 

91 
92 

93 

94 


£ 
5.611,286 

5.336,698 
5.054,106 
4.784,148 
4.523,082 

4.260,822 

3.999,072 
3.728,183 
3.470,693 

3-233>°54 
2.996,397 

2.793,419 
2.598,368 
2-43I'367 
2.252,722 
2.048,709 

'•853,389 
1.602,845 

1.502,839 

i-3°3>3,(> 
1.100,267 

°9°9>°73 
0.727,405 

0.565,515 
0.40 1 ,442 

0.000,000 
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TABLE         XXXII. 

Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  the  Irccs  of  two  perfons  whofe  ages  differ  from  each  other 

by  20  years ;    when  the  intereji  of  money  is  -5  \  per  cent Computed 

jrom  Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  duration 
of  human   life. 


j   Tears 

Yea's 

Values    of  an 

Years 

Years 

J'jlues  of  an 

Years 

Xir;rj 

f'.itues  of  an 

I  in    tb 

■•     lb 

. 

in     lb 

in     tin 

annuity  of  one 

in    tb 

'    in     th 

e  annuity  of  one 

age  of 

1  e     : 

pound  ..  jfur 

age^  of 

ige  of 

pound  a  \ea- 

age  of 

age  of    pound  a  year 

the 

the 

yir  /otr    / 

tb 

the 

for   the  jiint 

1     the 

the 

for  the  joint 

yow^e 

oiler 

;  continuance  of 

you  gri- 

oiler 

continujn.e  of 

youn  ei 

older 

continuance  of 

life. 

■  ■ 

|  ^«M  lives       | 

ll/ e. 

life. 

both  lives. 

I     life. 

life. 

' o'h  lives. 

|£ 

\L 

\C 

3 

23 

15.560,49 

27 

47 

12.402,10 

5' 

71 

5-5l5->°96 

4 

?4 

[5.772,84 

28 

48 

,  12.146,36 

52 

72 

5.249,786 

5 

2  5 

|  i5-876>39 

29 

49 

1 1 1.900,87 

53 

73 

4.984,023  j 

.     6 

26 

!  ''5-9J5>°3 

30 

50 

■  1.644,53 

54 

74 

4  7l9^b8' 

7 

27 

15.929,42 

31 

5' 

n.393,29 

55 

75 

4.469.896 

8 

2S 

15.902,97 

32 

52 

1 1.162,98 

56 

76 

4.202,853 

9 

29 

1  5-  »•->  ',  35 

33 

53 

10.917,97 

57 

77 

3.943,096 

10 

3^ 

15.784,00= 

34 

54 

10.662,54 

58 

78 

3.706,498 

1 1 

31 

15667,99 

35 

55 

10.417,61 

59 

79 

3.462,599 

12 

32 

15.510,67 

36 

56 

10.162,65 

60 

80 

?.  246,444 

l3 

33 

I5-347->68 

37 

57 

9.896,823 

61 

81 

3-039,023 

'4 

34 

l5'l7^75 

38 

58 

9.625,224 

62 

82 

2.848,658 

'5 

35 

15.005,54 

39 

59 

9.342,070 

C3 

^3 

2.646,551 

16 

36 

14.82  1,70 

40 

60 

9.C46.43& 

64 

84 

2.409,133 

n 

37 

14.651,58 

4T 

61 

8.737.294 

65 

85 

2.173,497 

18 

38 

14.452,13 

42 

62 

8.4.3,488 

66 

86 

1  955,72  s' 

'9 

39 

14.244,52 

43 

63 

£.095,180 

67 

87 

1.760,1 27 

20 

4o 

14.028,29 

44 

64 

7>7&*>737 

68 

88 

1.527,607 

21 

4' 

13.821,31 

45 

65 

7-4",^35 

69 

89 

1.292,917 

22 

42 

'3-6o5i;° 

46 

66 

7.064,71b 

70 

90 

1.065,724 

23 

43 

13.381,12 

47 

67 

6-733'9$9 

71 

9l 

0.84-3,497 

24 

44 

13.146,84 

48 

68 

6.408,777 

72 

92 

0.6+6,370 

25 

45 

12.902,34 

49 

% 

6.102,706 

73 

93 

0.444,5^8 

26 

46 

12.646,97 

50 

70 

5807,267 

74 

94 

0.000,000 
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Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tt 'nuance  of  the  lives  of  two  perfons  whofe  ages  differ  from  each  other 

by  30  years;    when  the  interefl  of  money  is  %i  per  cent. Computed 

from  Monjieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration 
of  human  life. 


the 

younger 

life. 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


Years 

Tears 

in    the 

in    the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


Years 

in     the 

age  of 

the 

younger 
life 


Years  I  Values  of  an 
in    the,  annuity  of  one 


age  of 
the 
older 
life. 


pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


£ 


.605,10 
.761,38 
.812,79 
.810,22 
..763,70 
..662,37 
..542,30 

•3S4,49 
..186,34 

i-945,55 
[•'694,3 ' 
i-432*°4 
[.158,08 
1.871,77 

L-6  l  ls02 
'■33^55 

'•o^5>74 
[.801,15 
1.551,46 
1.312,81 
i  (  64,30 


24 

25 

26 

27 
28 
29 

30 
3' 
32 
33 
34 
35 
30 
37 
38 

39 

4^ 
41 
42 
43 
44 


54 
55 
5^ 
57 

58 

59 
bo 

61 

62 

63 
64 

% 
66 

67 
68 
69 
70 

71 

72 

73 

74 


£ 

10.805,23 
10.556,78 
10.298,13 
10.028,53 
9.769,124 

9-499>»77 
9.217,864 

8.924,272 

8.617,370 

8.317,989 

8.005,274 
7.678,014 
7-356,765 

7-°4S733 
6.726,106 

6.419,79' 

6.126,861 

5.828,08b 

5-547, 75f 
5.267,68* 

4.990,020 


45 

75 

46 

76 

47 

77 

48 

78 

49 

79 

5° 

80 

5' 

81 

52 

82 

53 

«3 

54 

84 

55 

«5 

56 

86 

57 

87 

58 

88 

59 

89 

60 

90 

61 

9i 

62 

92 

63 

9.3 

64 

94 

717,841 

427,255 

152,480 

892,549 

63^597 

399>I7I 
182,288 

990,528 

779,762 

533,o-'5 

295>9"4 
071,761 

876,901 

628,765 

.381,241 

137,781 

9°3'979 

686,  40 

.467,103 

000,000 
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XXXiV. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  ivhofe  ages  differ  from  each 
ether  by  40  years;  when  the  inter ef  of  money  is  3^  per  cent.— 
Computed  from  Monjieur  dt  Parci'eux's  table  of  the  probabilities  of 
the  duration  of  human  life. 


Yean 
in  the 
age  of 

the 
"younger 

life. 


Tears 

in    the 

age  of 

the 

older 

life. 


Values  of  an 
annuity  of  one 
found  a  year  for 
the  joint  conti- 
nuance of  hotl 
lives. 


Tears 

Years 

in    the 

in    the 

age  of 
the 

age  of 

the 

younger 
life. 

older 
life. 

Values  of  an 
ainuity  of  one 
p>und  a  year  for 
the  joint  conti- 
nuance of  bolh 
limes . 


Years 

in    the 

age  of 

the 

younger 
'  life. 


Tears 
in  the 
age  of 

thi 
older 

life. 


Values  of  an 
annuity  of  one 
pound  a  year  for 
the  joint  conti- 
nuance of  both 
lives. 


3 

4 

5 
6 

7 
8 

9 
10 

11 

12 

l3 
H 

»5 
16 

'7 
18 

l9 
20 


43* 
44 
45 
46 

47 
48 

49 
50 

5* 
52 
53 

54 
55 
56 

57 

58 

59 

60 


12.995,63 
13.020,79 
12.944,45 
12.812,26 
12.655,71 
12.464,90 
12.274,57 
12.047,58 
1 1.804,02 

"•543>+5 
1 1.271,87 
10.988,55 
10.714,92 
10.429,73 
10.145,47 
9.870,862 
9-584,837 
9.286,549 


21 

61 

22 

62 

23 
24 

25 
26 

63 
64 

65 
66 

27 
28 

67, 
68 

,  29 

69 

30 

7° 

3i 

7l 

32 

72 

33 

/3 

34 

74 

35 
36 

75 
76 

37 
38 

77 
78  1 

L 

8.987,406 

8.674,708 

8.369,404 

8.050,492 

7-7l6*753 
7-388,815 

7.067,833 

6-755>442 

6-453>925 
6.166,483 

5-873»947 
5.600,948 

5-329,415 
5.061,8  16 

4.801,680 

4-525>229 

4.259,330 

4.003,965 


39 

79 

40 

80 

41 

81 

42 

82 

43 

83 

44 

84 

45 

«5 

46 

86 

47 

87 

48 

88 

49 

89 

50 

90 

5i 

9i 

52 

92 

S3 

93 

54 

94 

3.742,057 

3-5II»39° 
3.291,726 

3.092,312 

2.873,803 

2,619,179 

2.369,586 

2.133,102 

1.931,165 

1.669,91 1 

1.412,744 
1.159,767 

°-9<9>3l3 
0.697,812  1 
0.473,412 
o.ooo.oco 
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TABLE 


XXXV. 


Containing  the  values  of  an  annuity  of  one  found  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  nvhofe  ages  differ  font  each 
ofjicr  by  50  years ;  when  the  inter efl  of  money  is  3-5-  per  cent.— 
Computed  from  Monfieur  de  Parcieuxs  table  of  the  probabilities  of 
the  duration  of   human  life. 


Tears 
in  the 
age  of 

the 
youn.  er 

life. 


3 

4 

5 
6 

7 
S 

9 
jo 

1 1 

12 

>3 
14 

J5 
16 

17 
18 

'9 

20 

21 

22 

2CJ 


Yean 
in  the 
age  of 

the 
older 

life, 


Values     of    an 

Years 

Years 

annuity  of    one 

in    the 

in    the 

pound  ayear  for 

age  of 

age  of 

the  joint  conti 

the 

the 

nuance  of  both 

younger 

older 

lilies. 

life. 

life. 

53 
54 
55 
56 
57 
5* 
59 
60 

61 
62 

63 

64 

65 

66 

67 

68 

69 
70 

71 

72 
73 


10.680,23 
10.628,92 
10.513,03 

i°.35o>53 
10. 148,69 

9-93s>555 
9.709,814 
9.449,236 
9. 154,806 
8.824,696 
8.501,682 
8.164,376 

7-8lI>534 
7.463,965 
7.132,382 
6.809,136 
6.496,404 
6.197,247 
5.900,765 

5-623>75s 
5.348,020 


Values  of  an 
annuity  of  one 
found  ayear  for 
the  joint  conti- 
nuance of  both 
live*. 


24 

74 

25 
26 

75 
76 

27 
28 

77 
73 

29 

79 

30 

80 

31 

81 

32 

82 

33 
34 

83 

84 

35 
36 

35 
86 

37 
33 

87 
88 

39 

89 

40 

90 

41 

91 

42 

92 

43 

93 

44 

94 

5.075,965 
4.81 1,044 

4-529>34° 

4-257>63° 
4.003,127 

3.742,189 

3.512,640 

3-294,3'7 
3.096,568 

2.880,142 

2.628,121 

2.382,003 

2.150,472 

1.950,898 

1.689,41 1 

1.429^89 

1.175,1 12 

0.931,818 

o  706,129 

0-477*775 
0.000  000 
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XXXVI. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  ivhofe  ages  differ  from  each 
other  by  60  years ;  when  the  interefl  of  money  is  3!  per  cent.— 
Computed  from  Monfieur  de  Parcieuxs  table  of  the  probabilities  of 
the  duration  of  human  life. 


Tears 

Years 

in    ike 

in     the 

age  of 

the 

age  of 
the 

younger 
life. 

older 
life. 

3 
4 

5 
6 

7 
8 

9 
10 

U 

12 

x3 
14 

'5 

\6 

*7 

18 

'9 


63 
64 

65 

66 

67 
68 

69 

7° 

7i 

72 

73 
74 
75 
76 
77 
73 
79 


Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  lives. 


Tears 

Tears 

in     the 

in     the 

age  of 
the 

age  of 

the 

younger 
life. 

older 
life. 

8.049,257 
7.882,630 

7-643>727 
7.382,70; 

7.107,740 

6.828,138 

6.554,2  73 
6.281,256 

5.989,106 

5.702,314 

5.416,621 

5-13^3%6 
4.858,956 

4.566,065 

4.288,874 

4.028,8  14 

3.761,967 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


20 

80 

21 

81 

22 

81 

23 

83 

24 

84 

25 

85 

26 

86 

27 

87 

28 

88 

29 

89 

30 

9° 

31 

91 

32 

92 

33 

93 

34 

9+ 

1 

I 

3.526,172 
3.306,196 

3.106,801 

2.888,572 
2.634,545 
2.386,279 
2.152,327 

1.949,808 

1.688,533 

1.428,905 

*•' 74,597 
0.931,450 
0.705,886 
0.477,648 

0.000,000 
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TABLE 


XXXVIL 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  whofe  ages  differ  from  each 
other  by  70  years',    when  the  inter ejl  of  money  is   ■$%  per  cent.-  — 
Computed  from  Monjieur  de  Parcieux's  table  of  the  probabilities  of 
the  duration  of  human   life. 


Years 

Tears 

Values  of  4tt 

Tears 

Tears 

Values  of  an 

in    the 

in    the  ■ 

annuity  of  one 

in    the 

in     the 

annuity  of  one 

age  of 

age  of 

pound  a  year 

age  of 

age  of 

pound  a  year 

the 

the 

for  the  joint 

the 

the 

for   the  joint 

younger 

older 

Continuance  of 

younger 

older 

continuance  of 

life. 

life. 

both',  lives. 

life. 

life. 

both  lii'es. 

£ 

£ 

3 

71 

5-'37»9°7 

14 

84 

2.656,044 

■    4 

74 

4.956,842 

*5 

85 

2.402,893 

5 

75 

4.746,962 

16 

86 

2.163,852 

6 

7* 

4.503,802 

17 

87 

i-959>233 

7 

77 

4.258,192 

18 

88 

1.695,616 

S 

•7* 

4.022,334 

19 

S9 

i'433,647 

9 

79 

3777>677 

2'0 

90 

1.176,850 

10 

80 

3-557>527 

21 

91 

0.933,060 

1 1 

Si 

3-34'*255 

22 

92 

0.706,947 

12 

82 

3-»37>624 

23 

93 

0.478,200 

J3 

83 

2.914,904 

24 

94 

0.000,000 
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XXXVIII. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  whofe  ages  differ  from  each 
other  by  80  years;    when  the  interefl  of  money  is   3!  per  cent'.—' 
Computed  from  Monfeur  de  Pdrcicuxs  table  of  the  probabilities  of 
the  duration  of  human  life. 


r 


fears 
in  the 
age  of 

the 
younger 

life. 


Tears 

in     the 

age  of 

the 

older 

life. 


Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  lives. 


Tears 

in     the 

the 
younger 

life. 


Tears 
in    the 

age  of 
the 
elder 
life. 


Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  lives. 


3 

*3 

4 

84 

5- 

85 

6 

86 

7 

87 

8 

88 

£ 

2.783,857 

2-574,553 
2.351,322 

2-'33»54' 
1.940,957 
1.686,249 


9 

S9 

10 

90 

1 1 

91 

12 

92 

'3 

93 

14 

94 

£ 

1.4.32,098 

1. 180,457 

0.937,542 

0.709,889 

0.479,721 

0.000,000 
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CCCCIX.  According  to  Monfieur  de  Parcteux's  table  of  the  proba- 
bilities of  the  duration  of  human  life,  (which  begins  with  the  age  of  3 
years,  and  ends  with  the  age  of  94  years,  and  fuppofes  the  utmoft  poilible 
extent  of  human  life  to  be  fomewhat  lefs  than  95  years,)  it  is  evident  that 
Only  orce  pair  of  lives  can  be  found  whofe  ages  will  differ  from  each  other 
by  90  years,  to  wit,  two  lives  of  the  ages  of  3  and  93  years.  And  the 
value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of  two 
lives  of  thefe  ages,  upon  a  i'uppofition  that  the  intereft  of  money  is  3^ 
per  cent,  is  .,£0.468,599. 

Remarks  on  the  great  number  of  tables  (of  the  fame  kind  as  thofe  above- 
computed,)  that  would  be  necejfary  in  order  to  exhibit  the  values  of 
annuities  for  two  joint  lives  in  all  their  pofjible  varieties. 

CCCCX.     It  would  evidently  be  a  work  of  great  ufe  and  convenience 
to  thofe  perfons  who  have  occafion   to  fell  or   purchale  annuities  for   two 
joint  lives,  to  compute  as  many  more  tables,  of  the  fame   kind  as  the  ten 
foregoing  ones,  as  there  may  be  taken  different  numbers  of  years  for  the 
difference  of  the  ages  of  the  two   lives   upon  which  the  annuity  is  to  de- 
pend ;    fo  that,  for  example,  if  the  difference  of  the  ages  of  any  two  lives 
was  23  years,  or  27  years,    inflead  of  20  years,  or  30  years,   the   value  of 
an  annuity  of  one  pound   a  year  during  the  joint  continuance  of  both  the 
lives  fhould  be  accurately  exhibited  in  lbme  one  or  other  of  the  tables,  in 
the  fame  manner  as  the  values  of  the  lilce  annuities  are  exhibited   in  the 
foregoing  tables  when  the  difference  of  the  ages  is  either  o,  or  5  years,  or 
10  years,  or  20,  30,  40,  50,  60,  70,  or  80,  years.     But  this  would  require 
an  immenfe  quantity  of  calculation.    For,  in  order  to  have  the  exact  values 
of  an  annuity  of  one  pound  a  year  for  two  joint  lives   in  all  the  poffible 
varieties  in  which   the  ages  of  the  two  lives  may  be  combined  together, 
when  the  intereft  of  money  is  3-I  per  cent,    (as  it  is  fuppofed  to  be  in  the 
ten  foregoing  tables,)    it  would   be  r.eceffary  to  compute  no  fewer  than  93 
different  tables,  or  S3  more  than  the  ten  that  are  above  computed.     For, 
befides  the  faid  ten  tables,  which  exhibit  .thofe  values  when  the  ages  of  the 
two  lives  are  equal,  and  when  they  differ  from  each  other  by  5  years,  or' 
10  years,  or  20  years,  or  30  years,  or  40  years,    or  50  years,    or  60  years, 
or  70  years,  or  So  years,    it  would  be  neceffary  to  compute  an  eleventh 
table  of  the  fame, kind  that  ihould  exhibit  the  values  of  a  like  annuity  for 
the  joint  continuance  of  two  lives  whofe  ages  differed  from  each  other  by 
one  year;    and  a  twelfth  table  of  the  fame  kind  when  the  difference  of  the 
ages   is  two   years;    and   a  thirteenth  table  of  the  fame  kind  when   the 
difference  of  the  ages  is  three  years;    and,  in  general,  a  new  table  of  the 

fame 
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fame  kind  for  every  new  difference  that  can  be  taken  between  the  faid  two 
ages:  which  differences  (it  we  reckon  o  for  one  of"  them,  or  include  the 
cafe  of  two  lives  of  equal  ages,)  will,  all  together,  (or  including  the  ten 
differences  in  the  tables  abjve-computed,)  amount  to  the  number  of  93, 
if  the  youngeft  life  fet  down  in  the  table  of  probabilities  is  of  the  age  of 
one  yv.ar-,  or,  if  we  make  ule  of  Monfieur  de  P^rcieux's  table  of  proba- 
bilities, (in  which  the  youngeft  age  is  that  of  3  years,)  will  amount  to  the 
number  of  91.  And,  if  we  were  defirous  of  having  the  values  of  the 
like  annuities  for  two  joint  lives  in  all  their  poffible  varieties  when  the 
intereft  of  money  is  either  2  per  cent,  or  2^  per  cent,  or  3  per  cent, 
or  4  per  cent,  or  4^  per  cent,  or  5  per  cent,  or  6  per  cent,  or  7 
per  cent,  or  8  per  cent,  or  9  per  cent,  or  10  per  cent,  as  well  as 
when  it  is  3  £  per  cent,  (as  we  have  the  values  of,  the  like  annuities 
for  fingle   lives  of  all  ages  for  ali  thofe  different  raws  of  intereft  in  the 

tables  exhibited  above  in  pages  221,  222, 232,)  it  would  be  necef- 

fary  to  compute  the  fame  number  of  tables  of  this  kind,  to  wit,  93,  or  91, 
tables,  for  each  of  thefe  rates  of  intereft ;  which  would  make,  in  all,  12 
times  93,  or  12  times  91,  fuch  tables,  or  more  than  eleven  hundred 
fuch  tables.  Now  the  computation  of  fuch  a  prodigious  number  of  tables 
would  be  a  bufinefs  of  lb  much  length  and  labour  that  it,  probably,  will 
never  be  undertaken ;  though,  perhaps,  it  might  be  worth  the  while  of 
the  Government,  or  of  fome  of  the  focieties  for  making  infurances  upon 
lives,  or  of  the  dean  and  chapter  of  fome  rich  catnedral  church,  whofe 
*  lands  are  leafed  out  upon  lives,  or  of  fome  other  wealthy  body  of  men,  to 
whom  fuch  tables  might  be  peculiarly  uieful,  to  caufe  two,  or  three,  fets  of 
thefe  tables  to  be  computed  fur  two,  or  three,  of  the  moft  common  and 
ufeful  rates  of  intereft,  as,  for  example,  for  3-j-  per  cent.  4  per  cent,  and 
4-5-  per  cent.  If  this  were  to  be  undertaken  and  carefully  performed, 
under  fuch  encouragement,  it  would,  I  doubt  not,  be  aliowed  on  all  hands 
to  be  a  work  of  great  mewt  anu  of  general  advantage  to  the  publick. 

A  method  of  finding  by  Interpolation  the  values  of  fuch  annuities  for 
two  joint  lives,  as  are  ?iot  contained  in  any  of  the  joregoing  tables. 

CCCCXI.  But  in  the  mean  while,  and  until  fuch  tables  fhall  be  pub- 
lilhed,  it  will  be  dclireable  to  find  out,  if  poffible,  fome  tolerably  eafy 
method  of  deriving  the  values  of  fuch  annuities  for  two  joint  lives  as  are 
■not  fet  down  in  the  foregoing  ten  tab'ts,  from  the  values  of  thole  which 
are  thcein  exhibited.  Now  tins  may  be  clone  to  a  moderate  degree  of 
exacfnels,  fuffcient  for  common  purpofes,  by  a  kind  of  Interpolation, 
which  may  be  explained  in  the  iollowing  manner. 

CCCCXII.  The 
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•he  principles  of        CCCCXII.     The  principles  upon  which  this  method.of  interpolation 
the  m  method  is  fouwjeci  are  as  follows. 

Of  Interpolation. 

In  the  firfl:  place  it  is  evident  beyond  a  doubt,  that  the  value  of  an 
annuity  for  the  joint  continuance  of  any  two  given  lives  is  greater  than  the 
value  of  the  like  annuity  for  two  other  lives  whereof  the  younger  is  of 
the  fame  age  with  the  younger  of  the  two  former  lives,  and  the  older  is 
older  than  the  older  of  the  two  former  lives :  or,  in  other  words,  the  value 
of  an  annuity  for  two  joint  lives  of  N  years  and  N-\-?i  years  is  greater 
than  the  value  of  the  fame  annuity  for  two  joint  lives  of  the  ages  of  N 
years  and  N  +  n-^-e  years.  Thus,  for  example,  the  value  of  an  annuity 
of  one  pound  a  year  for  two  joint  lives  of  the  ages  of  23  years  arid 
30  years  is  greater  than  the  value  of  the  like  annuity  for  two  joint  lives 
of  the  ages  of  23  years  and  40  years. 

In  thefecond  place  it  feems  highly  probable,  that,  if  we  take  a  moderate 
number  of  lives  that  are  fucceffively  older  the  one  than  the  other  by  one 
year,  and  combine  them,  one  after  another,  with  another  life  that  is  younger 
t4ian  any  of  them,  the  values  of  an  annuity  for  thefe  fucceffive  pairs  of  joint 
lives,  (in  all  of  which  the  youngeft  life  is  of  the  fame  age,)  will  be  nearly 
in  arithmetical  proportion,  as  well  as  the  ages  of  the  older  lives  in  thefe 
fucceflive  pairs  of  lives,  which  are  fuppofed  to  increafe  by  the  equal  dif- 
ference of  one  year.  Thus,  if  the  younger  life  in  each  of  thefe  pairs  of 
lives  is  of  the  age  of  N  years,  and  the  feveral  older  lives,  with  which  this 
life  is  to  be  fucceffively  combined,  are  of  the  ages  of  N -)r  n  years, 
iV-j-a-j-i  years,  iV-f-w-f-2  years,  N-}~n-\-$  years,  iV-f-  n  -f-  4 
years,    N~f-  ft  -p-  5  years,  &c.    it  is  probable  that  the  values  of  an  annuity 

for  two  joint  lives  of  the  ages  of  N  years  and  N-\-m  years, 
and  for  two  joint  lives  of  the  ages  of  N  years  and  iV+w-f-  1  years, 
and  for  two  joint  lives  of  the  ages  of  N  years  and  N-\~n-\-2  years, 
and  for  two  joint  lives  of  tbe  ages  of  N  years  and  iV*-J-»-}-3  years, 
and  for  two  joint  lives  of  the  ages  of  N  years  and  iV-p»-}~4  years, 
and  for  two  joint  lives  of  the  ages  of  N  years  and  jV-p-»-f-  5  years,  &c. 

will  form,  pretty  nearly,  an  arithmetical  progreffion,  as  well  as  the  older 
ages,  N-\-n  years,  JV-j-«--j-i  years,  jV-j-s-f-2  years,  N-\-ft  -f-3  years, 
JV-4-»-|-4  years,  iV— p- » -^-  5  years,  &c.  themfclves:  only  the  feries  of 
thole  values  will  be  a  decre.afing  progreffion,  whereas  the  fcjies  of  the 
older  ages  is  an  increaiing  one.  This,  I  fay,  feems  probable,  (though  it 
is  not  abfolutely  evident,)  and  will  be  found  to  be  iufficiently  near  the 
truth,  when  the  number  of  the  terms  in  thefe  progreffions  .is  not  .greater 
than  11,  to  be  the  foundation  of  a  very  uleful  method  of  approximating 
to  tj)e  values  of  thefe  joint  annuities. 

CCCCXHI.  Thefe 
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C(?CCXI1I.  Thefc  things  being  premised,  let  it  be  propofed  to  find  The  faid  method 
the  value  or"  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of  •"***■ 
two  lives  of  the  ages  of  N  years  and  N -{- a  years,  in  which  <?,  the 
difference  of  the  tvo  ages,  is  not  eirher  5  years,  or  10  years',  or  20  years, 
or  30  years,  or  40  years,  or  50  years,  or  60  years,  or  70  years,  or  80  years, 
(which  are  the  differences  of  the  two  ages  in  the  foregoing  tables,)  but 
fome  intermediate  number  of  years  between  fome  two  of  thefe  differences, 
that  are  contiguous  to  each  other. 

Let  the  greateft  difference  (amongft  the  differences  fet  down  in  the 
foregoing  tables,  which  are  either  5  years,  or  10  years,  or  fome  multiple 
of  ig  years,)  than  which  the  given  difference  a  is  greater,  be  10  x  ;;;,  or 
10  m.  Then,  it  is  evident,  the  next  greater  difference,  or  the  leaft  dif- 
ference (amongft  the  differences  fet  down  in  the  foregoing  tables,)  that  is 
greater  than  the  difference  a,  will  be  iox/w-J-i,  or  10  m  -j-  10.  There- 
fore (by  the  firft  principle  above-mentioned,)  the  value  of  the  propofed 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  the 
ages  of  N  years  and  N -\- a  years  will  be  of  an  intermediate  magnitude 
between  the  value  of  a  like  annuity  for  two  joint  lives  of  the  ages  of  Ar 
years  and  N  -f-  1  o  m  "years,  and  the  value  of  a  like  annuity  for  two  joint 
lives  of  the  ages  of  N  years  and  A-f-  16m  -j-  10  years;  both  which 
values  may  be  found  in  fome  of  the  foregoing  ten  tables.  And  thus  we 
may  obtain,  by  means  of  the  firft  principle  above-mentioned,  two  limits 
of  the  value  of  the  propoied  annuity,  between  which  we  may  be  fure  it  is 
of  an  intermediate  magnitude. 


a 


And,  by  the  fecond  principle  above-mentioned,  we  may  make  a  nearer 
approximation  to  its  true  value  by  reafoning  as  follows. 

The  eleven  following  values  of  an  annuity  of  one  pound  a  year  for 
two  joint  lives,  (of  which  eleven  values  we  can  find  the  firft  and  the  laft 
in  the  ten  foregoing  tables,),  will  form,  pretty  nearly,  a  decreafing  arith- 
metical progreffion ;  to  wit,  the  values  of  the  laid  annuity  for  two  joint 
lives  of  the  ages  of 


d> 


N  years  and  N  -j-  10  m    years, 

N  years  and  N  -\-  .1.0  ?n  -f-  1  years, 

N  years  and  A7, -J-  4.0  m  *p  2  years, 

A  years  and  A -f-  10  m -\-  3  years, 

N  years  arid  N  -j-  10  m-\-  4  years, 

N  years  and  A7" -j-  \om-\-  5  years, 

Ttt  A7  years 
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N  years  and  N~j^iom~\-  6    years, 

N  years  and  N -\-  10  m -\~  7    years, 

N  years  and  N -\-  10  m -\-  8    years, 

N  years  and  N-\*  iom-\-  9    years, 

and  N  years  and  N -\~  10  m  -j-  10    years. 

Subtract  therefore  the  laft  of  thefe  values  from  the  firft,  and  divide  the 
difference  by  10 ;  and  the  quotient  thence  arifing  will  be  the  quantity 
which  muft  be  continually  added  to  the  laft  value,  or  fubtracted  from  the 
iirft  value,  in  order  to  form  an  arithmetical  progrefilon  of  terms  between 
the  firll  value  and  the  laft.  Let  thefe  continual  additions,  or  fubtractions, 
be  made.  And,  amongft  the  terms  thereby  obtained,  that  which  corre- 
fponds  to  the  ages  of  N  years  and  N -\~  a  years  (which  latter  age  muft 
be  equal  to  one  of  the  intermediate  ages  between  N-{-\om  years  and 
jV~-f-  iom-\-  10  years,)  will  be  a  near  value  of  the  propoied  annuity  of 
one  pound  a  year  for  two  joint  lives  of  the  ages  of  N  years  and  iV-j-  a 
years.     QJL 1. 

Examples  of  the  foregoing  method  of  di [covering  the  'values  of  the  above- 
mentioned  intermediate,  or  omitted,  annuities  for  two  joint  lives  by  ■ 
Interpolation. 

?iyft  example.  CCCCXIV.  As  an  example  of  this  method  of  interpolation,  let  the 
two  lives  for  whole  joint  continuance  an  annuity  of  one  pound  a  year  is 
to  be  granted,  be  of  the  ages  of  70  years  and  77  years. 

Then  it  is  evident,  in  the  firft  place,  that  the  value  of  this  annuity 
is  not  contained  in  any  of  the  foregoing  ten  tables  -,  becaufe  7  years  is  not 
the  difference  of  the  two  ages  in  any  of  them. 

But,  in  the  fecond  place,  we  may  oblerve  that  the  value  of  an  annuity 
of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  the  ages  of 
70  years  and  77  years  muft  be  lefs  than  the  value  of  a  like  annuity  for 
the  joint  continuance  of  two  lives  of  the  ages  of  70  years  and  j$   years, 
'  but  greater  than  the  value  of  the  like  annuity  for  the  joint  continuance  of 

two  lives  of  the  ages  of  70  years  and  80  years. 

In  the  third  place  we  may  obferve  that  the  values  of  the  two  latter 
annuities,  (between  which  the  value  of  the  propofed  annuity  lies,)  to  wit, 
the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of 
two  lives  of  the  ages  of  70  years  and  75  years  and  of  a  like  annuity  for 
the  joint  continuance  of  two  lives  of  the  ages  of  70  years  and  80  years, 
are  both  contained  in  the  foregoing  tables ;  the  former  of  thefe  values 
being  contained  in  Table  XXX,  in  which  the  difference  of  the  ages  is  5 
years,   and   the  latter  of  them  being  contained  in  Table  XXXI,  in  which 

the 
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the  difference  of  the  ages  is  10  years.  The  former  of  thefe  values  appears 
in  Table  XXX  to  be  =  £3.560,612  ;  and  the  latter  of  them  appears  in 
Table  XXXI  to  be  =  £2.793,419.  Therefore  the  value  of  the  propofed 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  the 
ages  of  70  years  and  77  years  is  of  an  intermediate  magnitude  between 
£3.560,612  and  £2.793,419. 

In  the  fourth  place  we  may  reafonably  fuppofe  that  the  values  of  an 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  the  fix  following 
pairs  of  lives,    to  wit, 

two  lives  of  the  ages  of  70  years  and  75  years, 
two  lives  of  the  ages  of  70  years  and  y6  years, 
two  lives  of  the  ages  of  70  years  and  yj  years, 
two  lives  of  the  ages  of  70  years  and  78  years, 
two  lives  of  the  ages  of  70  years  and  79  years, 
and   two  lives  of  the  ages  of  70  years  and  80  years, 

will  form,  pretty  nearly,  an  arithmetical  progreffion,  or  will  decreafe  by 
nearly  equal  differences.  Therefore,  if  we  fubtraft  the  lafl:  of  them,  which  is 
=  £2.793,419,  from  the  firfi,  or  £3.560,612,  and  divide  the  remainder, 
to  wit,  £0.767,193,  by  5,  the  quotient,  £0.153,438,  will  be  the  common 
difference  by  which  thefe  terms  will  decreafe ;  and  coniequently,  if  this 
quotient  be  either  continually  added  to  the  laft  term,  £2.793,419,  or  con- 
tinually fubtracted  from  the  firft  term,  £3.560,612,  we  fhall  thereby 
obtain  the  values  of  the  intermediate  terms  of  the  progreffion.  If  we 
proceed  by  addition,  thefe  intermediate  terms  will  be  as  follows,  to  wit, 

£  £  £ 

2.793,419    4-    0.153,438,    or     2.946,857, 

2.946,857    4-    0.153,438,     or    3.100,295, 
3.100,295     -f    0.153,438,    or    3.253,732, 
and  3.253,732     -j-    0.153,438,    or    3.407,171; 

and,  if  we  proceed  by  fubtraclion,  they  will  be  as  follows,  to  wit, 


£ 

£ 

£ 

3.560,612 

—     0.153,438, 

or 

3.407,174, 

3.407,174 

—     0.153,438, 

or 

3-*53>736> 

3-253>736 

—     0.153,438, 

or 

3.100,298, 

and  3.100,298 

—     0.154,438, 

or 

2.946,860. 

T  1 1   2  Therefore 
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Therefore  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  two  lives  of  the  ages  of 

70  years  and  y6  years* 

70  years  and  yy  years, 

70  years  and  78  years, 

and    70  years  and  79  years, 

Will    be    nearly    equal    to 

£ 

3.407,174, 

3-253>736> 
3.100,298, 

and   2.946,860  j 

of  which  values   the  fccond,    to  wit,   £3.253^36,    is   that   we  were  in 
fearch  of.       Q  E  I. 

Note.  This  value,  £3.253,736,  (which  is  the  third  term  of  the 
arithmetical  progreffion,  confifting  of  fix  terms,  whofe  firft  and  lafl:  terms 
are  £3.560,612  and  £2.793,419)  might  have  been  found  feparately,  or 
without  finding  the  other  intermediate  terms  of  the  faid  progreffion,  by 
dividing  the  difference  of  the  extreme  terms,  to  wit,  £0.767,193,  by  5, 
fo  as  to  find  the  common  difference  of  the  terms,  or  £0.153,438,  and 
then  fubtrading  twice  the  faid  difference,  or  £0.306,876,  from  the  firft, 
or  greateft,    term,    £3.560,612.       For  £3.560,612    —  £0.306,876,    is 

=  £3-253>73k 


Second  example.  CCCCXV.     As  another  example  of  this  methdd  of  Interpolation,  let 

us  fuppofe  the  ages  of  the  two  lives,  for  the  joint  continuance  of  which 
an  annuity  of  one  pound  a  year  is  to  be  granted,  to  be  ^  years  and 
70  years. 

Here  we  muft  obferve  in  the  firft  place,  that  the  value  of  an  annuity 
of  one  pound  a  year  for  two  joint  lives  of  the  ages  of  ^  years  and  70 
years  muft  be  fomewhat  lefs  than  the  value  of  a  like  annuity  for  two  joint 
lives  of  the  ages  of  59  and  6g  years;  which  appears  by  Table  XXXI 
<o  be  =  £5.611,286, 

In 
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In  the  fecond  place  we  mull  obferve  that  the  value  of  the  faid  annuity 
of  one  pound  a  year  for  the  joint  continuance  of  two  lives  of  the  ap-es  of 
$<)  years  and  70  years  will  be  greater  than  the  value  of  a  like  annum 
the  joint  continuance  of  two  lives  of  the  ages  of  59  years  and  79-  years; 
which  appears  by  Table  XXXII  to  be  =  ^3.462, 590.  Therefore  the 
value  of  the  laid  annuity  of  one  pound  a  year  for  two  joint  lives  of  the 
ages  of  59  years  and  yj  years  is  greater  than  £3.462,599,  but  lefs  than 
£5.61  1,286.  And  it  will  evidently  be  much  nearer  to  the  greater  of  thefe 
values,  or  £5.61 1,286,  than  to  the  leffcr  value,  £3.462,599. 

In  the  third  place,  in  order  to  make  a  nearer  approach  to  the  value  of 
this  annuity,  we  mult  fuppoie  that  the  values  of  an  annuity  of  one  pound 
a  year  lor  the  eleven  following  pairs  of  lives,    to  wit, 

.for  two  lives  of  the  ages  of  59  years  and  6g  years, 

two  lives  of  the  ages  of  ^^  years  and  70  years, 

two  lives  of  the  ages  of  59  years  and  yi   years, 

two  lives  of  the  ages  of  59  years  and  72  years, 

two  lives  of  the  ages  of  59  years  and  73  years, 

=  .  two  lives  of  the  ages  of  59  years  and  74  years, 

two  lives  of  the  ages  of  5.9  years  and  75  years, 

two  lives  of  the  ages  of  59  years  and  76  years, 

two  lives  of  the  ages  of  59  years  and  yy  years, 

two  lives  of  the  ages  of  59  years  and  78  years,- 

and  two  lives  of  the  ages  of  §()  years  and  yc)  years, 

■will  form,  pretty  nearly,  an  arithmetical  progreflion,  or  decreafe  by  nearly 
equal  differences.  And,  if  they  do  fo  decreafe,  the  difference  between 
the  firft  and  fecond  of  thofe  values  will  be  nearly  the  tenth  part  of  the 
difference  between  the  firft:  and  the  laft  values.  Now  the  firft  of  thefe 
values  has  been  fhewn  to  be  =  £5.611,286,  and  the  laft  of  them  has 
been  fhewn  to  be  =  £3.462,599  :  and  the  difference  of  thefe  values  is 
£2.148,687-,  of  which  the  tenth  partis  £0.214,868.  Therefore  the  fecond 
of  the  foregoing  eleven  values  will  be  =  £5.611,286  — £0.214,868, 
or  £5.396,418.  Therefore  the  value  of  an  annuity  of  one  pound  a  year 
for  two  joint  lives  of  the  ages  of  59  years  and  70  years,  will  be,  nearly, 
equal  to  £5.396,418.     QJE  I. 


CCCCXVI.  There  is  another  way  of  obtaining  a  near  value  of  this 
annuity  by  means  Gf  the  foregoing  tables,  befides  this  of  Interpolation ; 
but  which  differs  very  little  from  it,  and  is  founded  on  exactly  the  fame 
principles.     It  is  as  follows, 

Ic 
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It  appears  by  Table  XXX,  (in  which  the  difference  of  the  ages  of 
the  two  lives  is  5  years,}  that  the  value  of  an  annuity  of  one  pound  a 
year  for  the  joint  continuance  of  two  lives  of  the  ages  of  59  years  and  64 
years  is  £6.700,900.  .And  we  have  feen  that  the  value  of  a  like  annuity 
for  the  joint  continuance  of  two  lives  of  the  ages  of  59  and  69  years  is 
£5.61 1,286;  which  is  lefs  than  £6.700,900  by  the  difference  £1.089,614. 

Now  we  may  reafonably  fuppofe  that  the  values  of  an  annuity  of  one 
pound  a  year  for  the  joint  continuance  of  the  feven  following  pairs  of 
lives,   to  wit, 

two  lives  of  the  ages  of  59  years  and  64  years, 

two  lives  of  the  ages  of  59  years  and  65  years, 

two  lives  of  the  ages  of  ^  years  and  66  years, 

two  lives  of  the  ages  of  59  years  and  67  years, 

two  lives  of  the  ages  of  59  years  and  68  years, 

two  lives  of  the  ages  of  59  years  and  69  years, 

and  two  lives  of  the  ages  of  59  years  and  70  years, 

will  form,  pretty  nearly,  an  arithmetical  progreffion,  or  will  decreafe  by 
equal  differences.  And,  if  they  do  fo  decreafe,  the  difference  between  the 
firft  of  them  (which  is  =  £6.700,900,)  and  the  laft,  (which  is  the  value 
fought,)  will  be  equal  to  fix  times  their  common  difference ;  and  confe- 
quently,  if  we  can  find  the  common  difference  of  thefe  values,  the  laft  of 
them  may  be  derived  from  the  firft  by  fubtracting  from  it  fix  times  the  faid 
common  difference.  And  it  may  alfo  be  derived  from  the  fixth  value 
(which  we  have  feen  to  be  =  £5.611,286,)  by  fubtracYing  from  it  the  faid 
common  difference  itfelf.  We  muft  therefore  inquire  what  is  the  faid 
common  difference. 

Now,  fince  the  firft  of  thefe  values  (which  are  fuppofed  to  form  an 
arithmetical  progreffion,)  is  =  £6.700,900,  and  the  fixth  of  them  is  = 
£5.611,286,  it  follows  that  the  common  difference  of  thefe  values  muft 
be  a  fifth  part  of  the  difference  of  £6.700,900  and  £5  611,286,  that  is, 
a  fifth  part  of  £1.089,614,  and  therefore  will  be  =£0.217,922.  There- 
fore fix  times  the  faid  common  difference  will  be  =  (fix  times  £0.217,922, 
or)  ^x .307,5^2  -,  which,  being  kibtrafted  from  £6.700,900,  or  the  firft 
of  the  foregoing  feven  values,  leaves  £5.393,368  for  the  laft  of  the  faid 
values,  or  the  value  of  an  annuity  of  one  pound  a  year  for  two  joint  lives 
;of  the  ages  of  ^9  years  and  yo  years.     QJ£  I. 

Or,  if  we  Tub  tract  the  common    difference,  £0.217,922,  itfelf,    from 
£5.611,286,   or  the  fixth  of  the  foregoing  values,  the  remaining  quantity, 

^5-393>364> 
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£5.393,364,  will  be  the  lafb  of  the  (aid  feven  values,  or  the  value  of  an 
annuity  of  one  pound  a  year  for  two  joint  lives  of  the  ages  of  59  years 
and  70  years.     QJi  I. 

Note.  Thefe  values  £5.393,368  and  £5.393,364  are  fo  nearly  equal 
to  the  value  found  for  this  annuity  in  the  lad  article,  to  wit,  £5.396,418, 
that  the  difference  is  not  worth  attending  to.  But,  if  it  were,  we  ouo-ht 
to  couffler  the  value  lad  obtained,  to  wit,  £5.393,368,  as  being  nearer  to 
th^-  exact  value  of  the  propofed  annuity  than  £5.396,418,  becaule  it  is 
obtained  by  means  of  an  arithmetical  progreffion  confiding  of  fewer  terms 
than  the  other,  in  Art.  ccccxv,  by  means  of  which  the  former  value, 
^5-396»4I8,  had  been  found. 


CCCCXVII.     As  a  third  example  of   this   method  of  Interpolation,  Third  example. 
let  the  ages  of  the  two  lives,  upon   the  joint   continuance  of  which  an 
annuity  of  one  pound  a  year  is  to  depend,  be  26  years  and  53  years  ;    the 
difference  of  which  is  27  years. 

Here  we  mud  obferve,  in  the  fird  place,  that  the  value  of  this  annuity 
is  lefs  than  the  value  of  a  like  annuity  for  two  joint  lives  of  the  a^es  of 
26  years  and  46  years,  and  greater  than  the  value  of  a  like  annuity  for 
two  joint  lives  of  the  ages  of  26  years  and  g6  years;  whence  it  follows, 
by  Tables  XXXII  and  XXXIII,  that  it  is  lefs  than  £12.646,97,  and 
greater  than  £10.298,13. 

In  the  fecond  place  we  may  reafonably  fuppofe  that  the  values  of  an 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  the  following 
eleven  pairs  of  lives,    to  wit, 

two  lives  of  the  ages  of  26  years  and  46  years, 
two  lives  of  the  ages  of  26  years  and  47  years, 
two  lives  of  the  ages  of  26  years  and  48  years, 
two  lives  of  the  ages  of  26  years  and  49  years, 
two  lives  of  the  ages  of  26  years  and  50  years, 
two  lives  of  the  ages  of  26  years  and  51  years, 
two  lives  of  the  ages  of  26  years  and  52  years, 
two  lives  of  tne  ages  of  26  years  and  c,i  years, 
two  lives  of  the  ages  of  26  years  and  54  years, 
two  lives  of  the  ages  of  26  years  and  ^^  years, 
and  two  lives  of  the  ages  of  26  years  and  56  years, 

will 
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will  form,  pretty  nearly,  an  arithmetical  progrefiion,  or  will  decresfe  by 
nearly  equal  differences.  And,  if  they  dofo  decreafe,  their  common  difference 
will  be  nearly  a  tenth  part  of  the  difference  of  the  extreme  terms.  Now  the 
extreme  terms  are  £12.646,97  and  £10.298,13,  the  difference  of  which  is 
£2.348,84  ;  and  the  tenth  part  of  this  difference  is  £0.234,884.  There- 
tore  £0.234,884,  is  the  common  difference  of  the  terms-,  and  confe- 
quently  £10.298,13  +  3  *  £0.234,884,  (or  £10.298,13  -J-  £0.704,652,) 
or  £11.002,78  will  be  the  value  of  the  laft  term  but  three,  or  of  the 
eighth  term,  or  will  be  the  value  of  the  propofed  annuity  of  one  pound  a 
year  for  two  joint  lives  of  the  ages  of  26  years  and  53  years.     Q^E  I. 


CCCCXVIII.  Thefe  three  examples  will,  I  prefume,  be  fufficient  to 
illultrate  this  method  of  deriving  the  values  of  fuch  annuities  for  two  joint 
lives  as  are  not  contained  in  the  foregoing  ten  tables,  from  the  values  of 
the  annuities  that  are  contained  in  thole  tables,  by  Interpolation.  And 
therefore  I  fhall  not  add  any  more  examples  of  this  method  with  that 
defign. 

Other  examples  of  the  foregoing  method  of  Interpolation,  which  ferve  to 
foew  to  what  degree  of  cxabtnefs  the  near  values  of  thefe  annuities  for 
two  joint  lives,  that  are  obtained  by  means  of  it,  ?7iay  be  fuppofed  to 
co-incide  with  their  true  values. 

CCCCX1X.  But  it  will  be  neceffary  to  give  a  few  more  inftances  of 
this  method  of  Interpolation  with  another  view,  namely,  in  order  to  fhew 
that  the  values  of  annuities  for  two  joint  lives  which  are  obtained  by  means 
of  it,  are  pretty  nearly  equal  to  their  true  values,  and  may  confequently 
be  ufed,  on  all  common  occalions,  inltead  of  the  faid  true  values,  without 
any  fenlible  inconvenience.  Now  this  will  beft  appear  by  computing,  by 
means  of  this  method  of  Interpolation,  a  few  of  the  near  values  of  an 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives  whofe 
,  ages  differ  from  each  other  by  5  years,  and   then   comparing  the  faid  near 

values  of  thefe  annuities,  thereby  obtained,  with  the  exact  values  of  the 
fame  annuities  exhibited  above  in  Table  XXX,  page  493. 

Firft  exanip'e.  CCCCXX.     Let   it   therefore   be  required,  in   the   firft  place,  to  find, 

by  this  method  of  Interpolation,  a  near  value  of  an  annuity  ot  one  pound 
a  year  for  the  joint  continuance  of  two  lives  of  the  ages  of  10  years  and 
15  years ;  the  exact  value  of  which  annuity  appears  in  Table  XXX  to  be 
£1 7.048,(9. 

*  Now 
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Iv.  it  appears  by  1  o'  XXIX  thar  the  value  of  an  annuity  of  one 
pounu  a  year  tor  two  joi  c  lives  chat  are  b  >th  ot  the  fame  age  oi'  10  years, 
is  ^17.397*65.  And  it  appears  from  rabfe  XXX.I  that  the  vaiue  of  a 
like  annuity  of  one  pound  a  year  foi  tw:j  joint  lives  of  the  ages  of  10 
years  and  20  years  is  £16.634,79.  Therefore,  according  to  this  method  of 
Interpolation,  the  value  of  an  annuity  of  one  pound  a  year  for  two  joint 
lives  ot  the  ages  of  10  years  and  15  years  will  be  nearly  equal  to  an  arith- 
meucal   mean   proportional   between  £17.397,65    and   £16.634,79,     and 

£                   £ 
confequently   will    be    nearly    equal    to       (-7'3?'>  5_H LAllZ^     or 

£34032,4^    Qr\    £I7.OI6522.      Q^EI. 

The  difference  between  this  near  value,  £17.016,22,  of  the  propofed 
annuity,  and  £17.04^,09,  its  exact  value,  is  £0.031,87,  which  is  lefe 
than  one  534th  part  of  the  laid  true  value. 


CCCCXXT.     Let  the   two  lives  be  of  the  ages  of  20  years  and  25  Second  example, 
years. 

Then  will  the  exact  value  of  an  annuity  of  one  pound  a  year  for  thefe 
two  joint  lives,  according  to  Table  XXX,  be  £15.701,10. 

The  near  value  of  the  fame  annuity  will,  according  to  the  foregoing 
method  of  Interpolation,  be  an  arithmetical  mean  proportional  between 
£16.009,67,  which  appears  by  Table  XXIX  to  be  the  value  of  a  like 
annuity  for  two  joint  lives  that  are  both  of  the  age  of  20  years,  and 
£15.298,75,  which  appears  by  Table  XXXI  to  be  the  value  of  a  like 
annuity  for  two  joint  lives  of  the   ages  of  20  years  and  30  years;    and 

£  £ 

confequently  the  faid   near  value  will  be    (=  l6-009>67  +  i5-Z9$>75 

V  2  * 

=  ££32!!£i)  =£,5.654,**.    Q.EI. 

2       ' 

The  difference  between  this  near  value,  £15.654,21,  of  the  propofed 
annuity,  and  its  more  exact  value,  £15.701,10,  is  £0.046,89,  which  is 
lefs  than  the  334th  part  of  the  faid  exact  value. 

U  u  u  CCCCXXII.  Let 
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Third  example,        CCCCXXII.     Let  the   two  lives  be  of  the  ages   of  30  years   and 
35  years. 

Then  will  the  exact  value  of  an  annuity  of  one  pound  a  year  for  thefe 
two  joint  lives,  according  to  Table  XXX,  be  £14.357.56. 

And  the  near  value  of  the  fame  annuity  will,  according  to  the  fore- 
going method  of  Interpolation,  be  an  arithmetical  mean  proportional 
between  the  value  of  a  like  annuity  for  two  joint  lives  that  are  both  of 
the  fame  age  of  30  years,  which  appears  by  Table  XXIX  to  be  £14.776,38, 
and  the  value  of  a  like  annuity  for  two  joint  lives  of  the  ages  of  30  years 
and  40  years,  which  appears  by   Table  XXXI   to  be  £13.709,61  ;    and 

£  £  £ 

confequently  it  will  be  =   ('4-776,38  +  »3-7°9,6i    _   28485,99  =j 

£14.242,99.     QEI. 

The  difference  between  this  near  value,  £14.242,99,  of  the  propofed- 
annuity,  and  its  more  exact  value,  £14.357,56,  is  £0.1 14,57  ;  which  is 
lefs  than  the  125th  part  of  the  faid  exact  value. 


Fourth  example.        CCCCXXIII.     Let  the  two  lives  be  of  the   ages   of  40  years  and 
45  years. 

Then  will  the  exacl  value  of  an  annuity  of  one  pound  a  year  for  thefe 
two  joint  lives,   according  to  Table  XXX,  be  £12.193,97. 

The  value  of  an  annuity  of  one  pound  a  year  for  two  joint  lives  that 
are  both  of  the  age  of  40  years,  appears  by  Table  XXIX  to  be  £12.957,85  •, 
and  the  value  of  a  like  annuity  for  two  joint  lives  of  the  ages  of  40  years 
and  50  years  appears  by  Table  XXXI  to  be  £11.229,92.  Therefore  the 
value  of  the  like  annuity  for  two  joint  lives  of  the  ages  of  40  years  and 
45  years  is  nearly  equal  to  an  arithmetical  mean  between  £12.957,85  and 

£  £ 

£i  1.229,92,  and  confequently  is  nearly  equal  to  (l2'957->  5  ~t~  u.229,92^ 

£ 
©r  MdlH7,    or)  £12.093,88.     QEI. 

The 
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The  difference  between  this  nea>-  value,  £i  2.093,8s,   of  the  propofed 

annuity,   and   its    more   exact   vaiue,  £ii.  193,97,  is  £0.100,09,    which  is 
lefs  than  the  121ft  part  of  the  laid  exact  value. 


CCCCXX1V.     In  like   manner,  if  the  two  lives   are  of  the   ages  of  Fifth  example. 
50    years    and   55  years,    the  exadt    value   of  an   annuity   of  one    pound 
during  their  joint   continuance,  given   in  Table  XXX,    is  £9.273,595; 
and  the  near  value  of  the  fame  annuity,  obtained  by  tlie  foregoing  method 
of  Interpolation,  will  be  an   arithmetical  mean   between  £10.025,94  and 

£ 

£8.341,632,     and     confequently     will     be     equal     to     L_12_ZliZ_2       01 
£9.183,786.     QEI. 

The  difference  between  this  near  value,  £9.183,786,  of  the  propofed 
annuity,  and  its  more  exact  value,  £9.273,595,  is  £0.089,809;  which  is 
lefs  than  the  103d  part  of  the  faid  exacl  value. 


CCCCXXV.     If  the   two  lives  are  of  the  ages  of  60  years  and  65  Sixth  example, 
years,  the  exacl:  value  of  the  annuity  will  be  £6.382,877  ;    and  the  near 

value   of    it    will    be    =  ^82,755  +  5-33<^9S     =    12.619,453  -  \ 

V                    2                                       2  / 

£6.309,726;      which    differs    from     the     exacl:    value,    £6.382,877,  by 
£0.073,151,    which  is  lefs  than  the  87th  part  of  the  faid  exacl:  value. 


CCCCXXVI.     If  the   two  lives  are  of  the  ages  of  70  years  and    yg  Seventh  example, 
years,    the  exacl:  value  of  the  annuity  will  be  £3.560,612;    and   the  near 

£  £  £ 

value   of  it    will    be    =     (^229,522  +  2.793,419    =    7^2,941    =j 

£3.511,470;     which    differs    from    the    exacl:    value,    £3.560,612,     by 
£0.049,142  ;  which  is  lefs  than  the  72d  part  of  the  faid  exacl:  vaiue. 

CCCCXXVII.      And,  if  the  two  lives  are  of  the  ages  of   80  years  Eighth  example, 
and  85  years,    the  exacl;  value  of  the   annuity  will  be  £1-595,707;   and 

£  £  £ 

the  near  value  of  it  will  be  =  £-°SW*  +  °-9°9,Q73   -  2.966,3n    =  j 

Uuu  2  ,£1.483,155-, 
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£1.-183,155 '»     which     differs    from    the    exact    value,    £1-595,707,     by 
£0.1 1  2,552,  which  is  lefs  than  the  14th  part  of  the  laid  ex:.<St  value. 

Conchtjions  from   the  foregoing    examples. 

fcirft  condufion.  CCCCXXVIII.  From  thefe  examples  we  may  conclude  that,  when 
the  difference  of  the  ages  of  two  lives  is  5  years,  and  the  age  of  the  older 
Of  them  is  not  greater  than  75  years,  the  near  value  of  an  annuity  of  one 
pound  a  year  for  the  joint  continuance  of  both  lives,  that  is  derived,  by 
the  foregoing  method  of  Interpolation,  from  the  values,  (given  in  Tables 
XXIX  and  XXXI, )  of  a  like  annuity  for  two  joint  lives  both  of  the  fame 
age  with  the  younger  of  the  two  propofed  lives,  and  of  a  like  annuity  for 
two  joint  lives  whofe  ages  differ  by  10  years,    and  of  which  the  younger  is 

of  the  fame  age  with  the   younger  of  the  two   propofed   lives-, 1  fay, 

we  may  conclude  that  the  faid  near  value  of  the  faid  annuity,  fo  obtained, 
will  differ  from  the  true  value  of  the  fame  annuity  by  lefs  than  the  72d 
part  of  the  faid  true  value  ;  and  that,  while  the  age  of  the  older  lite  is  not 
greater  than  65  years,  the  difference  of  the  faid  near  and  true  values  will 
be  lefs  than  an  103d  part  of  the  faid  true  value.  For,  I  pre lime,  it  can- 
not "be  doubted  that,  what  we  have  found  to  be  true  concerning  the 
differences  of  thefe  values  in  the  foregoing  examples  of  two  lives  ot  the 
ages,  of  10  years  and  15  years,  of  20  years  and  25  years,  of  30  years 
and  25  years,  of  40  years  and  45  years,  of  50  years  and  55  years,  ot  60 
years  and  65  years,  of  70  years  and  75  years,  and  of  80  years  and  85 
years,  will  be  true  with  refperSt  to  all  other  lives  of  ages  that  lie  between 
the  ages  herein  fpecified,  and  which  differ  from  each  other  by  the  fame 
difference  of  5  years;  as,  for  example,  of  two  lives  of  the  ages  of  13 
years  and  18  years,  23  years  and  28  years,  33  years  and  38  years,  43 
years  and  48  years,  &c.  Bj.it,  if  any  perfon  fhould  doubt  of  this  con- 
dufion, he  may  eafily  fatisfy  himfelf  of  the  truth  of  it  by  applying  this 
method  of  interpolation  to  the  difcovery  of  the  near  values  of  as  many  of 
thefe  latter  annuities  as  he  fhall  think  fit,  by  means  of  Tables  XXIX  and 
XXXI,  in  the  manner  above  exemplified  in  the  preceeding  articles,  and 
then  comparing  the  near  values,  thereby  obtained,  with  the  true  values  of 
the  fame  annuities  exhibited  in  Table  XXX. 

Second  conda-         CCCCXXIX.     And,  fecondly,  we   may  conclude  with  a  good  degree 
flon>  of  probability,  that,  fince   the  near   values   of  the   annuities   contained   in 

Table  XXX,  for  the  joint  continuance  of  two  lives  whofe  ages  differ  from 
each  other  by  5  years,  which  are  obtained  by  this  method  of  Interpolation, 
differ  from  the  true  values  of  the  fame  annuities  by  fuch  fmall  quantities 
as  a  7 2d,  or  a  103d,  part,  of  the  faid  true  values,  the  near  values  of  other 
annuities  for  two  joint  lives,  wheie  the  difference  of  the  ages  is  greater  or 

lefs 
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Jefs  than  5  years,  obtained  by  the  fame  method  of  Interpolation,  will  differ 
from  their  true  values  by  almolt  as  fmall  quantities,  or  by  quantities  not 
very  different  from  the  ;2d  part,  or  the  103d  part,  of  the  laid  true  values. 
For  in  both  cafes  the  near  values  of  the  annuities  (ought  are  obtained  by 
iuppofing  that  the  principle  laid  down  in  Art.  ccccxn  is  nearly  true,  or 
that  the  values  of  eleven  annuities  of  one  pound  a  year  for  the  joint  con- 
tinuance of  eleven  pairs  of  Jives  of  the  following  ages,  to  wit, 

TV'  years  and  iV  years, 

JV  years  and  JV  -j~     1  years, 

JV  years  and  JV  -f-    2  years, 

JV  years  and  JV  -f-    3  years, 

N  years  and  JV  +    4  years, 

JV  years  and  JV  -j-    5  years, 

JV  years  and  Ar  -j-     6  years, 

JV"  years  and  JV  -j-     7  years, 

JV  years  and  JV  +     8  years, 

JV  years  and  JV  -f-    9  years, 

and   JV  years  and  JV  -f-  10  years, 

form,  pretty  nearly,  an  arithmetical  progreffion,  or  decreafe  by  nearly 
equal  differences.  If  therefore  we  find  upon  trial  (as  we  have  done  in  the 
foregoing  examples,)  that  the  near  value  of  an  annuity  for  two  joint  lives 
of  the  ages  of  N  and  JV-7-5  years  obtained  in  this  manner,  differs  but 
by  a  fmall  quantity  from  its  true  value,  we  may  conclude  with  a  high 
degree  of  probability,  that  the  near  values  of  the  other  intermediate 
annuities,  (as,  for  example,  of  annuities  for  two  joint  lives  of  the  ages  of 
JV  years  and  JV— j-  3  years  or  of  the  ages  of  JV  years  and  JV-j-  7  years,) 
that  are  obtained  in  -the  fame  manner,  will  differ  from  their  true  values 
either  by  as  fmall  quantities,  or  by  quantities  that  will  be  very  little 
greater  than  the  faid  difference  between  the  near  value  and  the  true  value 
of  the  faid  annuity  for  two  joint  lives  of  the  ages  of  JV  years  and 
JV+  5  years,  which  is  the  middlemofl  annuity  of  the  whole  eleven. 

CCCCXXX.  And,  if  this  conclufion  be  juft,  (which,  I  think,  it  is  Third  conclufion. 
hardly  pofnble  to  doubt  of,)  the  near  values  of  annuities  for  two  joint 
lives,  obtained  by  this  method  of  Interpolation,  may  be  confidered  as 
differing  from  their  true  values  by  only  about  the  72d  part  of  the  faid  true 
values,  when  the  age  of  the  older  life  is  not  greater  than  75  years,  and  by 
only  about  the  103d  part  of  the  faid  true  values  when  the  age  of  the  older 
life  is  not  greater  than  65  years,  and  by  a  much  fmaller  part  of  the  faid 
true  values  when  the  age  of  the  older  life  is  only  30  or  20  years. 

CCCCXXXI.  Now 
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The  values  of  CCCCXXXI.  Now  either  the  103d  j  art  of  the  true  value  of  an 
annuities  for  two  annuity,  or  the  72c!  part  cf  it,  is  too  fmall  a  (inference  to  be  of  much 
joint  lives,  ob-  jmp0riance  m  the  bargains  that  are  made  for  the  purchase  of  iiic  annuities, 
ooiro-  method  of  And  confcquently  this  method  of  finding  the  values  or  annuities  for  two 
Interpolation,  are  joint  lives  by  Interpolation  between  the  values  of  other  contiguous 
fufficiendy  exaa  annuities  that  have  been  already  computed,  may  juftly  be  considered  as 
for  ordinary  pur-  a  very  ufefu\  anc|  a  fuffkient  Supplement  to  the  want  of  fuch  compleat 
tables  of  the  values  of  thefe  joint  annuities,  adapted  to  all  the  poifible 
differences  of  ages  in  the  two  lives,  as  are  mentioned  in  Art.  ccccx. 

End  of  the  explanation  and  illuflration   of  the  foregoing  method  of  finding 
the  values  cf  annuities  for  two  joint  lives  by  Interpolation. 


CCCCXXXII.  I  mail  now  prefent  the  reader  with  another  fet  of 
tables  of  the  values  of  annuities  for  two  joint  lives,  of  the  fame  kind  as 
thofe  above  exhibited  in  Art.  ccccviii,  and  which  I  have  procured  to 
be  computed,  (like  the  former,)  under  the  infpedtion  of  the  learned 
Mr.  Morgan,  from  Monfieur  de  Parcieux's  table  of  the  probabilities  of 
the  duration  of  human  life,  upon  a  fuppofition  that  the  intereft  of  money 
is  a,\  per  cent.       Thefe  tables  are  as  follows, 
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TABLE 


XXXIX. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  of  the  fame  age,  tvhen  the  in- 

tercfl  of  money  is  \\  per  cent. Computed  from  Monfeur  de  Parciatx's 

table  of  the  probabilities  of  the  duration  of  human  life. 


Years 
in  tb 
age  of 

tbefirji 
life. 


2  ears 

in    the 
age  of 

the 
,e;cni 

lift. 


Values  of  an 

annuity  of  one 
pound  a  )!ur 
for  tb:-  ;  ..' 
tt  tinuanceof 
both  lives 


Tears 

in     the 

age  of 

tbefirji 

life. 


Years 
in  the 
age  of 

the 
fecond 

life. 


I  til::  s  of  an 
annuity  of  one 
pouid  a  year 
for  the  joint 
continuance  of 
both  lives. 


Years  I 
in  tbei 
age  of\ 
thefirft\ 

life. 


Yea 

in    the 

age  of 

the 
fecond 
life. 


Values  of  an 
a  muity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lines. 


3 

4 

5 
6 

7 
8 

9 
10 

1 1 

12 

13 

M 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
16 

27 

28 

29 

30 
Si 
32 

33 


£ 

3 

4 

1 1 

5 

0 

7 

8 

9 

10 

1 1 

12 

I 

*3 

'4 

l5 

16 

I  * 

17 

18 

l9 

I 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3i 

32 

33 

3-57".765 

34 

3  + 

4.0  2,22 

35 

35 

4  395.92 

36" 

36 

4.631,71 

37 

37 

4-795.55 

38 

38 

4.910,2  j. 

39 

39 

5.OO  ;, 20 

40 

40 

5-037>76 

41 

41 

5.004,12 

42 

42 

4-897.33 

43 

43 

4.7^5,09 

44 

44 

4.668,91 

45 

45 

4.546,70 

46 

46 

4-4*8,73 

47 

47 

4.321,26 

48 

48 

4.219,84 

49 

49 

4.114,20 

5° 

50 

4.;  04,10 

51 

5l 

3.926,24 

52 

52 

3.846,16 

53 

53 

3-76h77 

54 

54 

3-67s>93 

55 

55 

3-59^50 

56 

06 

3-5OI.34 

57 

57 

3.408,28 

58 

58 

3.312,16 

59 

59 

3.212,80 

60 

60 

3.109,99 

61 

61 

3-003,53 

62 

62 

2-893.19 

63 

63 

2.778,72 

64 

64 

2.659,86 

2-53  ^3l 
2.407,78 

2.273,92 
2.095,25 
1.907,44 
1.709,84 
1.501,77 
1.282,46 
1.051,13 
0.806,91 
0.548,84 
0.275,91 
0.023,25 

9-755,9+' 
9.508,360 

9.246,458 

9.003,958 

8.782,414 

8.549,082 

8.302,844 
8.076,876 

7-839.037 
7.588,114 

7-356.793 
7.113,508 

6.856,915 

6.585,462 

6-297,341 
6.023,531 
5-7^2,893 


65 

66 

65 
66 

67 

68 

67 
68 

09 

69 

7o 

7o 

/i 

7i 

72 

72 

73 

73 

74 

74 

75 
76 

75 
7  6 

77 
78 

77 
78 

79 
80 

79 

80 

81 

Sr 

82 

82 

83 

84 

85 
86 

83 
84 
85 
86 

^7 
88 

87 
88 

89 

89 

90 

90 

91 

9l 

92 

92 

93 

93 

94 

9  + 

423,067 
123,340 

834,9-7 

559,660 
300,488 
061,770 
816.0  1  5 

599. '3& 
384,355 
175,56s 

977,377 

757,619 

549.448 
362,120 
165,060 
005,385 
860,452 

744,983 
6"i3.537 
441,788 
276,351 
128,148 
024,200 

859.738 
698,585 

544.507 
405,106 

296,467 

239'^  + 
000,000 
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TABLE        XL. 

Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  the  lives  of  two  perfotu  ivhofe  ages  differ  Jrom  each  other  by 

5  years  ;  when  the  interejl  of  money  is  \\  per  cent. Computed  from 

Monjieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of 
human  lije. 


Yean 

)  ears 

in     the  in     the 

age  of 
the 

age  of 

the 

younger 

older 

life.   .. 

life. 

lvalues  of  an 

Tears 

■Tears 

annuity  of  one 

in     the 

in    the 

pound  a  year 
tor  the  joint 

age.  of 
the 

age  of 
the 

continuance  of 

both  lives. 

younger 
life. 

older 
life. 

Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  Hues. 


Tears 

Tears 

in    the 

in     the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  li-ves. 


3 

4 

5 
6 

7 
8 

9 
to 

1 1 

1  2 
13 

1,4 

'.5 
16 

>7 
iS 

l9 

20 

21 

22 

23 

2  + 

25 
26 

27 

28 

29 

3° 

3' 


8 

9 
10 

1 1 

12 

'3 

l5 

16 

J7 
18 

l9 

2o 
21 
22 
23 

24 

T  r 
-D 

20 
27 
2  8 
29 
30 
31 
32 

33 
3\- 
35 
36 


I 


4,219,29 
4.525,27 

4:7°7.65 
4.810,70 
4,839,89 
4.840,9  + 
4.828,32 
4.782,57 
4.700,60 

4-598>23 
4-49^45 
4-379.9y 
4,263,55 
4. 160,62 
4.071,49 
$.979,20 
3^3,53 
3-784,3° 

3-699>5° 
j  612,1 
3.521,96 
3-428,91 

3-33^^79 

3-2jj,4' 

3'130,57 
3.024,06 

2.913,66 

2.799,11 

2.680,1  e, 


32 

37 

33 

3« 

34 

39 

35 

40 

36 

41 

37 

42 

3« 

43 

39 

44 

40 

45 

41 

46 

42 

47 

43 

48 

44 

49 

45 

50 

46 

5i 

47 

52 

43 

53 

49 

54 

^0 

55 

5i 

56 

52 

57 

53 

5« 

54 

59 

55 

bo 

56 

6. 

57 

62 

53 

63 

59 

&4 

60 

65 

12.556,49 

12.407,81 

12.252,17 

12.089,10 
1 1.918,07 

11.738,52 
11.531,14 

ii. 312, 59 
1 1.082,06 

10.838,70 

10.600,65 

10.349,18 

10.102,06 

9.840,830 
9.582,860 

9-345.367 
9.094,623 

8.846,134 

8.601,572 

8-359.59° 
8.1  20,294 

7.885,844 
7.638,86c 

7-393.97° 
7-'35.5' 
6.861,983 
6.6o5,._-43 

6<333A93 

6.045,49.8 


61 

62 

63 

64 

65 
66 

67 

68 
69 

7° 

71 

72 

73 

74 

75 
76 

77 
78 
79 
80 

Si 
82 
S* 

84 

85 
86 

87 
SS 

89 


66 

67 
68 
69 

70 

7i 
72 

73 
74 
75 
76 

77 
78 

79 
80 
81 

82 

83 
84 

85 
86 

87 

88 

89 

9° 
91 
92 
93 
94 


5-756,635 
5.466,931 

5.191,171 

4.9 1 7.419 
4.646,949 

4-377.326 

4.127,800 

3.885,426 

3-653>'83 
3-435.59° 
3.203,078 
2.988,987 
2.788,448 
2.585,274 
2.408,860 
2.231,987 
2.07  .,853 
1.917,410 

I-73°.37° 
1.56  i,66S 

1.408,369 

1.291,505 

1.129,847 

°-953.637 
0.78  1,71 2 

0.621,495 

0.489,284 

°-347.9:8 

0.000,000 
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TABLE 


XLI. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  whoje  ages  differ  from  each  other 

by  10 years;  when  the  interejl  of  money  is  4!  per  cent. Computed 

from  Monfeur  de  Parcieuxs  table  of  the  probabilities  of  the  duration 
of  human  life. 


1    Years 

fears 

Values  of  an 

Tears 

2  ears 

Values  of  an 

Years 

Tiaij 

Values  of  an  ' 

in    tk 

in    tb 

'  annuity  of  one 

in    the 

in    the 

annuity  of  one 

in     tb 

?  /«    /Z> 

'  annuity  of  one 

age  of 

age  of 

pound  a  year 

age  of 

age  of 

pound  a  year 

age  of   age  oj 

pound  a  year 

the 

the 

for  the  joint 

the 

the 

for  the  joint 

the 

the 

for  the  joint 

younger 

older 

continuance  of 

younger 

older 

continuance  of 

younge 

<■    older 

continuance  of 

life. 

life. 

both  lives. 

life. 

life. 

both  Hues. 

1    l'f<- 

life. 

both  lives. 

£ 

£ 

£ 

3 

13 

*3-534>84 

?I 

41 

12.132,9^ 

59 

69 

5-339,^66 

4 

14 

14-344,57 

32 

42 

lI-959'77 

60 

70 

5.087,882 

5 

l5 

14.446,47 

33 

43 

n.  777,89 

61 

71 

4.827,61 1 

6 

16 

14.498,41 

34 

44 

1 1.586,69 

62 

72 

4.57^,320 

7 

n 

14.528,31 

35 

45 

11.385,50 

63 

73 

4-336>53° 

S 

18 

14.531,10 

36 

46 

11.173,61 

64 

74 

4.092,576 

9 

'9 

14.520,95 

37 

47 

10.969,90 

65 

75 

3.848,068 

10 

20 

M.478.,80 

38 

48 

10.737,84 

66 

76 

3-593^7 

i  1 

21 

14.420,71 

39 

49 

10.512,31 

67 

77 

3-35u>952 

12 

22  , 

14.326,17 

40 

50 

ic.274,39 

68 

78 

3.126,500 

13 

23 

14.227,96 

41 

5i 

io.j42,43 

69 

79 

2.902,025 

M    • 

24 

14.125,85 

42 

52 

9.816,964 

70 

80 

2.709,443 

15 

25 

14.019,61 

43 

53 

9-579>45 

7i 

Sr 

2.523,916 

16 

26 

13.908,99 

44 

54 

9-3  2  8,8  S  2 

72 

82 

2-365>25» 

17 

27 

13.811,42 

45 

55    1 

9.083,299 

73 

S3 

2  194,845 

18 

28 

13.710,22 

46 

56 

8.824,214 

74 

S4 

1.999,081 

'9 

29 

13.605,12 

47 

57 

8.560,170 

75 

85 

1. 81 1,170 

20 

30 

13-495  9° 

4^ 

5« 

8.312,358 

76 

86 

1.627,327 

21 

3i 

13.400,16 

49 

59 

8.059,770 

77 

87 

I-473>°44 

22 

32 

'3-3^1,14 

5° 

60 

7-793,079 

78 

SS 

1.279,463  J 

2  3 

33 

13.198,65 

51 

61 

7-525,77' 

79 

89 

1.081,750 

24 

34 

13.092,47 

52 

62 

7  2 5 7,4  j 2 

So 

90 

°-s95,079 

25 

35 

12.982,38 

53 

63 

6.992,041 

Si 

9J 

0.717,24- 

26 

36 

12.868,14 

5  + 

64 

6.711,295 

82 

92 

0.558,568 

27 

37 

12749,48 

55 

65 

6.427,546 

83 

93 

0.397,601 

?8 

33 

12.605,79 

56 

b6 

6.144,923 

S  + 

94 

j. 000.,  000 

?9 

39 

12.455.44. 

57 

67 

5-863,955 

30    | 

40 

12.297,99 

58 

68 

5-597,977 
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TABLE 


XLII. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con* 
tinuance  of  the  lives  of  two  perfons  whofe  ages  differ  Jrom  each  other  by 

20  years  ;  when  the  intercf  of  money  is  4-?  per  cent. Computed  from 

Monfieur  de  Parcieuxs  table  of  the  probabilities  of  the  duration  of 
human  life. 


Years  |  Tears 
in     the  in     the 
age  of 


age  of 

the 
younger 

nre. 


the 
older 

life. 


Falucs  of  an 
annuity  of  one 
pound 'a  year 
for  the  joint 
continuance  of 
both  lives. 


Years 

Years 

in    the 

in    the 

age  of 

the 

age  of 
the 

younger 
life. 

older 
life. 

Values  of  an 

,    Years 

1  ears 

annuity  of  one 

in     the 

in    the 

pound  a  year 
for  the  joint 

age  of 
the 

age  of 
the 

continuance  of 

younger 

older 

both  lives. 

life. 

life. 

Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  li-ves. 


3 

4 

5 
6 

7 
8 

9 

13 
1  1 
12 

13 
'4 

'5 

16 

J7 
18 

*9 

20 

21 
22 

23 
24 

25 
26 


23 

24 

25 
26 

2  7 
28 
29 
3° 
3' 
S2 
33 
34 
35 
3b 
37 
38 

39 

40 

41 
42 
43 

44 

45 

46 


13.566,18 
i3-764,63 
13.869,97 
13.928,96 

i3-95°»52 
13.946,14 

»3-929,47 
13.882,15 
13.801,26 
13.684,05 
13.561,85 

!3-434,35 
13.301,20 

13.162,05 

i3-033,30 
12.878,23 

12.715,57 

12.544,83 

12.^82,05 

12.21  1,23 
[2.031,83 
H.843,25 
U.644,84 
U.435,90 


1 

27 

47 

2S 

48 

29 

49 

30 

50 

31 

51 

32 

52 

33 

53 

34 

54 

35 

55 

36 

56 

37 

57 

3« 

58 

39 

59 

40 

60 

41 

61 

42 

62 

43 

63 

44 

64 

45 

65 

46 

66 

47 

67 

48 

68 

49 

69 

50 

70 

£ 

1  [.235,80 

n.025,14 
10.823,13 
10.610,56 
10.406,55 
10.2 12,00 
10.008,01 
9.793,822 
9.588,700 

9-373,7°4 
9.148,020 
8.916,202 
8.672,806 
8.416,828 
8.147,138 
7.862,472 
7-581,639 
7.285,20c 

6-97l>573 
6.659,060 

6-36o>345 
6.065,302 
5.786,990 

5-5!7,47° 


51 

7[ 

52 

72 

53 

73 

54 

74 

55 
56 

75 
76 

57 
58 

77 
7S 

59 
60 

79 
So 

61 

81 

62 

82 

63 
64 

65 

66 

83 

84 

85 
86 

67 
68 

^7 
88 

69 

89 

7° 

90 

71 

9i 

72 

92 

73 

93 

74 

94 

5.249,784 

5.006,61 1 

4.761,978 

4.517,666 

4.286,359 

4-037^427 
3.794,414 

3-572,788 

3-343>l73 
3-'39'59s 
2.943,841 
2.764,131 
2.572,536 
2-345,809 
2.119,938 
1.908,778 
1.728,597 
1.497,798 
1.269,895 
1.048,546 
0.834,287 
0.638,300 
0.440,344 
0.000,000 
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TABLE        XLIIL 

Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  con~ 
tinuance  of  the  lives  of  two  perfons  ivhofe  ages  differ  from  each  other  by 

30  years;   ivhen  the  interejt  of  money  is  4.^  per  cent. Computed  from 

Monjieur  de  Parcicuxs  table  of  the  probabilities  of  the  duration  of 
human  life. 


Tears 

Years 

in    the 

in    the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

lvalues  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


Tears 

Tears 

in    the 

in     the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

Vali.es  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
both  lives. 


1  ears 

tears 

in     the 

in    the 

age  of 
the 

age  of 
the 

younger 
life. 

older 
life. 

3 
4 

5 
6 

7 
8 

9 
10 

1 1 

12 

13 

14 

15 
16 

*7 

18 

19 
20 

21 

22 

2.4 


33 

34 
35 
36 

37 
38 

39 

40 

4' 

42 

43 
44 

45 
40 

47 
48 

49 
50 
51 
52 
53 


£ 


2.892,77 
3.047,91 
3.112,32 

3-I3<M7 
3.1 10,84 

3.043,28 

2-959>63 
2.842,64 

2.689,53 

2-497^79 
2.296,06 

2.083,66 

1.859,89 

1.623,98 

1.410,32 

1.185,18 

0.967,99 

°-739>I9 
°-532,33 
Q-334^98 

0.12^,01 


24 

54 

25 

55 

26 

56 

27 

57 

28 

58 

29 

59 

3° 

60 

31 

61 

32 

62 

33 

63 

34 

64 

35 

t>5 

36 

66 

37 

67 

38 

68 

39 

% 

40 

70 

41 

7' 

42 

72 

43 

73 

44 

74 

£ 

9.910,650 
9.702,397 
9.484,074 
9.254,869 
9.034,34s 
8.803,302 
8.560,832 
8.305,940 
8.037,502 

7-774,945 
7.498,687 

7-Z07'393 
6.920,335 
6.638,708 
6.353,241 
6.076,191 
5.810,588 
5-538,183 
5.282,17. 


.02 


o-> 


291 
4.769,599 


45 
46 

47 

4S 

49 
50 
5i 
52 
53 
54 
55 
5<5 

57 
58 

59 
60 
61 
62 

63 
64 


75 

76 

77 

78 

79 
80 

81 
82 

83 

84 

S5 
86 

87 
88 
S9 
90 

91 

92 

93 
94 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 

2 

4.518,077 

4.247,671 

3-99«>243 
3.748,011 

3.502,708 

3.284,035 

3.079,666 

2. 899,153 

2.699,676 

2.464,370 

2.237,648 

2.022,653 

1.835,846 

1.596,108 


1. 


00 


6,043 
1.119,059 
0.890,-43 
0.677,405 
0.462,633 

O  OOJ,000 
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TABLE 


XL1V. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  ivhoje  -ages  differ  jrom  each 
other  by  40  years ;  when  the  interejl  of  money  is  4!  per  cent. — 
Computed  from  Monjieur  de  Parcieuxs  table  of  the  probabilities  of 
the  duration  of  human  life. 


Years     ?  ears 
in    the  in    the 

«ge  °f\*g*  °f 
the     I    the 

younger]  older 
life.       life. 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


Years 
in    the 
a^e  of 
J     the 

\younger 

\    life- 


Years 
in     the 
age  of 
the 
older 
life. 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
both  lives. 


Years 

Years  1 

in    the 

in    the 

age  of 
the 

age  of 
the 

lounger 
I"  life. 

older 
life.   1 

Values  of  an 

annuity  of  one 
pound  a  year 
for  the  faint 
continuance  of 
both  lives. 


3 

4 

5 
6 

7 
8 

9 

10 

1 1 

1  2 

l3 

14 

*5 

16 

i  7 
iS 
19 
20 


43 

44 
45 
46 

47 
48 

49 
5° 
5' 
52 
53 
54 
55 
56 
57 
53 

59 
60 


1.664,55 
1.706,30 
1.657,84 

l-559'5% 

i-439»7° 

1.288,63 

1.138,05 

°-953>s7 

0.754,12 

0.538,20 

0.311,44 

0.073,02 

9.842,622 

c).6oo,6jj 

9.358,650 

9.124,664 

8.879,210 

8.621,334 


21 

61 

22 

62 

23 

24 

25 
26 

63 

■64 

65 
66 

27 
28 

67 
68 

29 

69 

30 

7° 

3i 

71 

32 

72 

33 

73 

34 

74 

35 
36 

75 
76 

37 
38 

77 
78 

8.361,570 
8.087,980 

7.820,090 

7.538,184 

7.240,908 

6.947,583 
6.659,348 

6-377>8i3 
6.105,244 
5.844,810 

5-57^3^7 
5-329'295 
5.080,618 
4.834,663 
4.594,865 

4-338,334 
4.090,833 

3.852,445 


39 

79 

40 

80 

41 

81 

42 

82 

43 

«3 

44 

84 

45 

8.5 

46 

86 

47 

87 

48 

88 

49 

89 

50 

90 

5i 

91 

52 

92 

53 

93 

54 

94 

I 

3.606,689 
3.390,203 
3.183,644 
2.996,187 
2.789,655 
2.547,150 
2.308,580 

2.082,01 I 
1.888,493 
1.636,142 
1.386,792 

I-I40,577 
°-9°5>794 
0.689,009 

0.468,882 
o.ooo,oco 
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Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  per/on  s  ivhofe  ages  differ  from  each 
other  by  50  years;  when  the  interefl  oj  money  is  4$  per  cent.- — 
Computed  from  Morfieur  de  Parcieux's  table  of  the  probabilities  of 
the  duration  of  human  life. 


Tears 

fears 

Values     of    an 

Years 

Tears 

Values    of    art 

in    the 

in    the 

annuity  of    one 

\  in    the 

in    the 

annuity    of  one 

age  of 

age  of 

pound  ayear  for 

age  of 

age  of 

found  a  year  for 

the 

the 

the  joint  conti  ■ 

the 

the 

the  joint  conti' 

younger 

older 

nuance  of  both 

younger 

older 

nuance  of  both 

life. 

life. 

Hues. 

'  life. 

life. 

li-vei. 

i 

__ 

3 

53 

9.769,927 

24 

74 

4.848,025 

4 

54 

9-740,534 

25 

75 

4.603,719 

5 

55 

9.652,684 

2  6 

76 

4.342,180 

6 

56 

9.522,340 

27 

77 

4.089,075 

57 

9-355*74° 

28 

78 

3-85'-485 

8 

58 

9.181,316 

29 

79 

3.606,634 

9 

59 

8.989,406 

30 

80 

S-39i>l99 

jo 

60 

8.767,436 

3l 

81 

3.185,907 

1 1 

61 

%-5l3->l32 

32 

82 

3.000,036 

12 

62 

8.224,342 

33 

83 

z-795>5i3 

'3 

63 

7,940,830 

34 

84 

2-555>537 

*4 

64 

7.642,510 

35 

85 

2.320,372 

*5 

65 

7-3*7>995 

36 

86 

2.098,610 

16 

66 

7.016,758 

37 

87 

1.907,556 

17 

67 

6.718,992 

38 

88 

1.655,071 

18 

68 

6.427,6^0 

39 

89 

1.403,200 

»9 

% 

6.144,730 

40 

90 

1.155,588 

20 

70 

5.873,403 

4t 

91 

0.918,076 

21 

7* 

5-6<>3>355 

42 

92 

0.697,20s 

22 

72 

5.350,681 

43 

93 

o-473>2°3 

23 

73 

5.098,132 

44 

94 

0.000.000 

52^ 


The  Principles  of  the  Doctrine  of 


T    A    B    L 


XL  VI. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  per/ons  whofe  ages  dif-  r  from  each 
other  by  60  years ;    when  the  inter eji  of  money  is  4!  per  cent. — 
Computed  from  Monjieur  de  Parcieuxs  table  of  the  probabilities  of 
the  duration  of  human  life. 


Years 

Years 

Values   of  an    || 

Years 

Years 

Values   of  an 

in    the 

in     the 

annuity  of  one    1 

in     the 

in     the 

annuity  of  one 

age  of 

age  of 

pound  a  year    1 

age  of 

age  of 

pound  a  year 

the 

the 

for  the  joint    ! 

the 

the 

for    the  joint 

younger 

older 

continuance  of    1 

younger 

older 

continuance  of 

life. 

life. 

both  lives. 

life. 

life. 

both  lives. 

£                       \ 

£ 

3 

63 

7.519,867 

20 

80 

3.404,081 

4 

64 

7.378,607 

21 

8l 

3.197,263 

5 

65     ■ 

7.169,216 

22 

82 

3.009,860 

6 

66 

6.938,290 

2  3 

83 

2.803,637 

7 

67 

6.693,300 

24 

84 

2.561,759 

8 

68 

6.442,915 

25 

85 

2.324,537 

9 

6g 

6.196,954 

26 

86 

2.10^,434 

10 

7° 

5.950,820 

27 

87 

1.90', 501 

1 1 

7i 

5.685,410 

28 

88 

1 .654,2  1  8 

12 

72 

5-423>923 

29 

89 

1.402,532 

l3 

73 

5.162,329 

30 

90 

1.155,084 

14 

74 

4.902,882 

31 

91 

0.917,714 

»5 

75 

4.648,840 

32 

92 

0.690,969 

16 

76 

4.376,827 

33 

93 

0.473,078 

17 

77 

4.1 18,650 

1     34 

94 

0.000,000 

18 

7? 

3875,876 

...'9 

79 

3.625,462 
, 
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Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perjons  ivhofe  ages  differ  from  each 
other  by  yo  years;  when  the  interefl  of  money  is  4!  per  cent. — 
Computed  from  Monfeur  de  Parcieux's  table  of  the  probabilities  oj 
the  duration  of  human   life. 


1  'ears 

Years 

Values  of  an 

Years 

Years 

Values  of  an 

in    the 

in     the 

annuity  of  one 

in    the 

in     the 

annuity  of  one 

age  of 

age  of 

found  a  year 

age  of 

age  of 

found  a  year 

the 

the 

for  the  joint 

the 

the 

for   the  joint 

younger 

older 

continuance  of 

younger 

older 

continuance  oj 

life. 

life. 

both  lives. 

life. 

life. 

both  lives. 

3 

4 

5 
6 

7 
8 

9 
10 

11 

12 

«3 


71 
7+ 
75 
76 

77 
7S 

79 
80 

81 

82 

83 


£ 

4898,531 

4734.189 

4.541,851 

4.3 1.1,808 
4.088,644 
3.868,953 
3.639,892 

3-433726 
3.230,664 

3-°39>329 
2.828,899 


14 

84 

15 

85 

16 

86 

17 

87 

18 

88 

19 

89 

20 

00 

-' 

2  I 

91 

22 

92 

j       23 

93 

1      24 

94 

£ 

2.582,455 
2.340,580 

2.1  I  1,582 
1.915,651 
I.66l,I l8 
1.407,168 
1.157,288 
0.919,296 
0.698,015 

o.473>624 

0.000,000 


528 


The  Principles  of  the  Doctrine  of 


TABLE 


XLVIII. 


Containing  the  values  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  lives  of  two  perfons  ivhofe  ages  differ  from  each 
other  fry  So  years  •„   -when  the  inter ejl  of  money  is  \\  per  cent.— 
Computed  from  Monfeur  de  Parcieuxs  table  of  the  probabilities  of 
the  duration  of  human  life. 


Years 

Tears 

Values  of  an 

fears 

Years 

Values  of  an 

in    the 

in  ■  the 

annuity  of  one 

in    the 

in    the 

annuity  of  one 

age  of 

age  of 

found  a  year 

age  of 

age  of 

pound  a  year 

the 

' .  the 

for  the  joint    \ 

the 

the 

for    the  joint 

younger 

older 

continuance  of 

younger 

older 

continuance  of 

life'. 

life. 

\    both  lives. 

life. 

life. 

both  lives. 

£ 

j 

£ 

3 

83 

2.702,580 

9 

89 

1.405,610 

4 

8  + 

2.503,721 

10 

9° 

1.160,806 

5 

85 

2.290,61 1 

1 1 

91 

0.923,697 

6 

86 

2.082,129 

12 . 

92 

0.700,914 

7 

87 

1.897,819 

'3 

93 

o-475»13i 

8 

88 

1.651,923 

!    14 

94 

0.000,000 
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CCCCXXXIir.     According  to  Monfieur   de  Parcieux's   table   of  the 
probabilities  of  the  duration  of  human  life   (which  begins  with  the  age  of 
2    years,    and  ends   with  the   ag;e  of  94  yeais,    and   fuppofes   the 
polilble  extent  of  human  life  to  be  fomewhat  left  than  95  years,)     it  is  evi- 
dent that  only  two  pairs  of  lives  can  be  found  whole  ages   will  differ  from 
each  other  by  90  years,    to  wit,  two  lives   of  the  ages  of  3  years  and   93 
years,   and  two  lives  of  the  ages  of  4  years  and  94.  years.    And  an  annuity 
for   the  joint  continuance  of  this  latter  pair  of  lives  cannot,  according  to 
this  table  of  probabilities,  be  of  any  value,    becaufe  it  is  fuppofed  to  be 
•  certain,  according  to  this  table,  that  the  older  life,  to  vvir,  the  life  of  94 
years,  will  be  extinct  before  the  end  of  the  year,  or  before  the  payment  of 
the  annuity  will  become  due.     Therefore  the  only  two  lives,  whofe  ages 
differ  from  each  other  by  90  years,  for  the  joint  continuance  of  which  an 
annuity  can  be  of  any  value,  are  two  lives  of  the  ages  of  3  years  and  93  The  value  of  an 
years.     And  the  value  of  an  annuity  of  one   pound  a  year  for  the  joint  annu't>'    of  one 
continuance  of  two  lives  of  thefe  ages,    when   the   intereft  of  money   is  »o  join/livesflf 
4!  per  cent,  is  £0.464,115.  the    ages   of'  3 

years     and    93 
years. 

CCCCXXXIV.  When  the  intereft  of  money  is  4^  per  cent,  and  the 
difference  of  the  ages  of  the  two  lives  is  not  either  o,  or  5  years,  or  10  When  the  value 
years,  or  20  years,  or  30  years,  or  40,  50,  60,  70,  80,  or  90,  years,  but  of  a^  annuity  for 
fome  intermediate  number  of  years  lying  between  fome  two  of  thefe  dif-  Zvon°T\  "T" 
ferences  that  are  contiguous  to  each  other,  we  muft  have  recourfe  to  the  tion  that  the  in- 
method  of  interpolation  above  explained  in  Art.  ccccxiu,  in  order  to  tereft cf rnonej  is 
obtain  a  near  value  of  an  annuity  of  one  pound  a  year  for  their  joint  con-  ^  Per  cent '  .is 
tinuance-,  as  we  did  above  when  the  intereft  of  money  was  fuppofed  to  be  "°y  Cof '^fore" 
3-t  per  cent.  For  this  method  of  interpolation  will  be  equally  applicable  gcino-  tables,  re- 
to  the  diicovery  of  thefe  near  values  of  annuities  for  two  joint  lives  at  one  coune  mud  be 
rate  of  the  intereft  of  money  as  at  another.  had  to  the  method 

Or    interpolation 
above-defcribcu, 

CCCCXXXV.  We  may  therefore,  by  the  help  of  the  two  foregoing 
fets  of  tables,  together  with  the  method  of  interpolation  above-explained, 
difcover  either  the  true  values,  or  tolerably  near  values,  of  all  annuities 
for  the  joint  continuance  of  two  lives  of  any  ages  whatfoever,  when  the. 
intereft  of  money  is  either  3!  per  cent,  or  4^  per  cent. 

End  of  the  directions  for  finding  the  values  of  annuities  for  two  joint  lives 
when  the  intereft  of  money  is  3^  -per  cent,  and  47  per  cent. 
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Of  the  values  of  annuities  for  two  joint  lives,  when  the  interejl  of  money 
is  3  per  cent.    4  per  cent,    and  5  per  cent. 

Thefe  values  may  CCCCXXXVI.  And  from  the  values  of  thefe  annuities  for  two  joint 
wlerabie°Udegree  lives  when  the  »n£ereft  of  money  is  3I  per  cent,  and  4|  per  cent,  we  may 
of  exa&nefs  by  find  tolerably  near  values  of  the  fame  annuities  when  the  intereft  of  money 
means  of  the  two  is  3  per  cent.  4  per  cent,  and  5  per  cent,  by  fuppofing  that  the  values  of 
foregoing  fets  of  ar)  annuity  for  the  joint  continuance  of  any  two  given  lives  at  the  five 
following  different  rates  of  intereft,  to  wit,  3  per  cent.  3^  per  cent. 
The    conjectural  cent.    4.4  per  cent,    and   r   per  cent,    (which  .differ  from  each  other 

means  of  which  by  only  \  per  cent.)  form,  pretty  nearly,  an  arithmetical  progrefiion,  or 
the  faid  values  decreafe  by  neaily  equal  differences.  For,  if  this  fuppofition  be  true,  the 
may  be  deduced  tjjjr(j  value  of  the  annuity,  or  that  which  it  has  when  the  intereft  of  money 
from  the  valueso  js  ^  ^  cent,  will  be  nearly  equal  to  an  arithmetical  mean  proportional 
when  the  intereft  between  the  fecond  value  of  it,  or  that  which  it  has  when  the  intereft  of 
of  money  is  3!  money  is  %i  per  cent,  and  the  fourth  value  of  it,  or  that  which  it  has  when 
per  cent,  and  4I  tjle  intereft  of  money  is  4-I  per  cent,  which  two  extreme  values  may  be 
per  cent,   w  ic    ^       ^  ■     t^e  tw0  forep-oinp;  lets  of  tables.     We,  therefore,  need  only  fub- 

arc   piven   i n  th ^  oo  *  *  / 

tw.o  foregoing  fets  tract  the  fourth  value  of  the  annuity,  or  that  which  it  has  when  the  intereft 
of  tables.  of  money  is  4!  per  cent,  from  the  fecond  value  of  it,    or  that  which  it  has 

when  the  intereft  of  money  is  3^  per  cent,  and  divide  the  remainder  by  2  ; 
and,  if  the  quotient,  thence  arifing,  be  fubtracted  from  the  fecond  value 
of  the  annuity,  or  that  which  it  has  when  the  intereft  of  money  is  o,\  per 
cent,  the  remainder  will  be  nearly  equal  to  the  third  value  of  it,  or  that 
which  it  has  when  the  intereft  of  money  is  4  per  cent.  And,  in  like  man- 
ner, if  we  fub  tract  the  faid  quotient  from  the  fourth  value  of  the  annuity, 
or  that  which  it  has  when  the  intereft  of  money  is  4-!  per  cent,  the  remain- 
der will  be  the  fifth  value  of  the  annuity,  or  that  which  it  has  when  the 
intereft  of  money  is  5  per  cent,  and,  if  we  add  the  faid  quotient  to  the 
fecond  value  of  the  annuity,  or  that  which  it  has  when  the  intereft  of 
money  is  3!  per  cent,  the  fum  will  be  equal  to  the  firft  value  of  it,  or  that 
which  it  has  when  the  intereft  of  money  is  3  per  cent. 

An  example  of  Thus,  for  example,  if  it  were  required  to  affign  the  values  of  an 
the  method  of  de-  annuity  of  one  pound  a  year  for  two  joint  lives  of  the  ages  of  25  years 
ducmg  the  former  an£4  years,  when  the  intereft  of  money  is  2  per  cent.  4  per  cent,  and 
values  from    the  0J  J         .  c    .  c         J.         r-    r     r      li  1  •   i_        1    1  • 

j  u  5  per  cent,  by  means  of  the  two  foregoing   lets  of  tables,   which  exhibit 

the  values  of  this  annuity  only  when  the  intereft  of  money  is  3!  per  cent. 
and  4-j  per  cent,  we  mult  proceed  in  the  following  manner. 

The  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
of  two  lives  of  the  ages  of  25  years  and  %$  years,  when  the  intereft  of 
money  is  3!  per  cent,  appears   by   Table   XXXI,  page  494,    to   be  =a 

,£14.601,50; 
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,£14.601,50;    and   the  value   of  the*   Time  annuity,    when   the   interefl 
money  is  4,4  per  cen  .  appears  by  Table  XLI  to  be   =  £12.982,38.     The 
difference   berween  £14.601,50  and   £12982,3      is  £1.619,12;    and   ! 
this  difference   is   £  .809,56.     Therefore  the  value  of  this  annuity  when 
the  interefl:  of  money   is  4  percent,    will   be  nearly  equal  to  £14.601,50 
—  £0.809,56,  or  £13.79  ,94  •,    an^  tne  value  of  it  when  the  interefl  of 
money  is  5  per  cent,  will  be  nearly  equal   to  £12.982,38  — £0.809,56,  or 
£12.172,82  ;  and  the  value  of  it  when  the  interefl  of  money  is  3  per  cent. 
v.  ill  be  nearly  equal  to  £14.601,50  -{-£0.809,56,  or  £15.41  1,06.     There- 
fore the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance 
of  two  lives  of  the  ages  of  25  years  and  35  years,  when  the  interefl  of 
money   is  3   per  cent,    4  per  cent,    and  5  per  cent,    are   nearly  equal  to 
£15.411,06,  £13.791,94,  and  £12.172,82.     QEI. 


CCCCXXXVII.    In  the  foregoing  article  we  have  fbewn  how  to  derive  of  the  fimilarity 
a  near  value  of  any  given  annuity  upon   a  fuppofuion   that  the  interefl:  of  of  this  method  of 
money  is  3  per  cent.  4  per  cent,  and  5  per  cent,  from  the  two  values  of  deducing  the  faid 
the  fame  annuity  when  the  interefl  of  money  is    3-j   per   cent,    and  4-I  per  *?rmer   values 
cent,  which  two  values  are  either  given  exactly  in  fome  of  the  tables  of  the  to  the  method  of 
two  foregoing  fets  of  tables,  or  may  be  derived,  by  the  aforefaid  method  of  interpolation  dc- 
Interpolation,  from  the  values  which  are  there  fet  down.    And  the  method  of  foibed   a^ove  in 
doing  this  (and  which  we  have  defcribed  in  the  laft  article,)    is  very  fimilar         4'5' 
to  the  aforefaid  method  of  Interpolation  (defcribed  above  in  Art.  ccccxiu,) 
and  may  itfelf  likewife  be   called  with  propriety   a  method  of  Interpolation, 
as  it  proceeds  (like  the  former  method,)  on  a  fuppofuion  that  the  unknown 
value  of  the  propofed   annuity,  when  the   interefl   of  money  is  4  per  cent, 
is  nearly  equal  to  an  arithmetical  mean  between  the   two  known  values  of 
the  fame  annuity   when   the  interelt  of  money  is   3^  per  cent,  and  4A  per 
cent,  or  confifts  in  the  interpolation.,  or  interpofttion,  of  an  arithmetical  mean 
between  thole  two  known  values.     Indeed,  as   to   the  manner  of  determin- 
ing the  ether  two  unknown  values  of  the  propofed  annuity,  or  thole  which 
it  has  when  the  interefl  of  money  is  3  per  cent,  and  5  per  cent,  the  word 
Interpolation  is   not  quite  fo  proper  for  it ;  becaufe  they  are  not  found  bv 
interpolating,  or  interpoftng,  any  new  terms  between  the  two  known  values 
of  the  faid  annuity  (which  it  has  when  the  interefl  of  money  is  3  J  per  cent, 
and  4!  per  cent.)  but  by  adding  new  terms,  at   both  ends,    to  the  arith- 
metical  progreffion,  (confiding   of  three   terms)    whereof  the   two  known 
values  of  the  annuity    (which  it  has  when  the  interefl  of  money  is  3A  per 
cent,  and  4-^  per  cent.)    are  the  firft  and  lalt  terms,    and  the  arithmetical 
mean  between  thofe  two  known  values  is  the  middle  term.     With  refpedt, 
therefore,  to  tliefe  values  of  the  propofed  annuity,  which  it  has  when  the 
interefl  of  money  is  3  per  cent,  and  5  per  cent,   and  which  are  thus  deter- 

Y  y  y    2  mined 


532  The  Principles  of  the  Doctrine  of 

m:ned  to  a  moderate  degree  of  exn.ctnefs  by  continuing  the  aforefaid  arith- 
metical progreffion  (confifting  of  the  aforefaid  three  terms,)  at  both  its 
ends,  we  ought  rather  to  call  this  method  of  proceeding  the  method  of  Con- 
This  method  may  tinuation  than  the  method  of  Interpolation.  And  therefore,  perhaps,  it  may- 
be called,  with  foe  pr0per  to  call  this  whole  method  of  finding  all  the  faid  three  unknown 
propriety,  theme-  vajues  Qf  the  pr0pofed  annuity,  (which  it  has  when  the  intereft  of  monev 
tion  and  continu-  is  3  Per  cent-  4  Per  cent-  ant'  5  Per  cent.)  taken  together,  the  method  of 
atuui.  Interpolation  and  Continuation.     But,  by  whatever  name  we  call  them,  the 

two  parts  of  this  method  are  both  founded  on  the  fame  principle,  or  fup- 
pofition,  to  wit,  "  that,  when  three  rates  of  the  intereft  of  money  are 
taken  that  are  fucceffively  greater  the  one  than  the  other  by  only  one  half 
per  cent,  (as  either  the  rates  of  3  per  cent.  3^  per  cent,  and  4  per  cent, 
or  of  3 1  per  cent.  4  per  cent,  and  4^  per  cent,  or  of  4  per  cent.  4^  per 
cent,  and  5  per  cent.)  the  values  of  an  annuity  for  two  joint  lives  of  any 
given  ages  at  thefe  three  rates  of  intereft,  will  form,  pretty  nearly,  an 
arithmetical  progreffion,  or  will  decreafe  by  nearly  equal  differences;" 
which  fuppofition  (though  I  do  not  know  any  method  of  demonftrating  it,) 
has  lb  great  an  appearance  of  probability  that,  I  imagine,  it  is  hardly 
poffible  to  doubt  the  truth  of  it. 


Of  the  degree  of  exaclnefs  to  which  the  near  values  of  annuities  for 
two  joint  lives,  when  the  intereft  of  money  is  3  per  ce?it.  4  per  cent, 
and  5  per  cent,  that  are  deduced,  by  the  foregoing  method  of  Inter- 
polation and  Continuation,  from  the  values  of  the  fame  annuities 
■when  the  interef  of  money  is  3^  per  cent,  and  4!  per  cent,  may, 
upon  rcafonable  grounds,  be  fuppofed  to  be  true. 

CCCCXXXVIII.  But,  though  it  can  hardly  be  doubted  that  the  near 
values  of  an  annuity  for  two  joint  lives  of  any  given  ages  when  the  intereft 
of  money  is  3  per  cent,  and  4  per  cent,  and  5  per  cent,  that  are  obtained 
by  the  foregoing  method  of  InterpoLition  and  Continuation  from  the  values 
of  the  fame  annuity  when  the  intereft  of  money  is  $%  per  cent,  and  4^  per 
cent,  are  not  very  different  from  their  true  values,  yet  it  would  be  defire- 
able  (if  it  can  be  done,)  to  difcover  to  what  degree  of  exaflnefs  we  may 
confider  thefe  near  values  of  the  propofed  annuity  as  agreeing  or  co- 
inciding, with  its  correfpondent  true  values. 

CCCCXXXIX.  Now,  to  do  this  in  the  moft  fuisfaclory  manner,  it 
would  be  neceffary  to  compute  the  exacl  values  of  an  annuity  of  one 
pound  a  year  for  ieven  or  eight  pairs  of  joint  lives  of  different  ages  when 
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the  intereft  of  money  is  3  per  cent,  and  4  per  cent,  and  5  per  cent,  and 
then  to  compare  the  laid  exact  values  with  the  near  values  or  the  fame 
annuity,  at  the  fame  faces  of  the  intereft  of  money,  that  are  derived,  by 
means  of  the  fo  ig  method   of  Interpolation  and  Continuation,   from 

the  values  oi  die  fame  annuity  when  the  intereft  of  money  is  3  |  per  cent, 
and  4-5  per  cent,  which  are  given  in  the  two  foregoing  fets  or  tables  : 
upon  which  c  >mparifon  I  have  no  doubt  that  the  differences  between  the 
faid  near  v  dues  and  exact  values  wjuld  be  found  to  be  very  inconsiderable. 
But  this  1  .  .  KiriJon  I  am  not  at  preient  able  to  make,  not  being  polTcifed 
of  the  exact  values  of  any  annuities  for  t^o  joint  lives  at  the  intereft  of 
3  percent.  4  per  cent,  or  5  per  cent,  computed  from  Monfieur  de  Par- 
cieux's  table  of  the  probabilities  of  the  duration  of  human  life.  And  I  do 
not  think  it  an  object  of  lufficient  importance  to  make  it  worth  while,  on 
this  account  only,  to  procure  any  of  thefe  exact  values  to  be  computed. 


CCCCXL.     But  we   may  form   a  very  probable  conjecture  concerning  A  profcablo  me- 
the  decree  of  exactnefs  to  which  the  aforefaid  near  values  of  annuities  for  thod  of  difcover- 
two  joint  lives  at   3   per  cent.  4  per  cent,  and   5  percent,    (which  are   ob-  0r-exaanefs. 
tained,   by    the  foregoing   method   of  interpolation   and  continuation*    from 
the  values  of  the  fame  annuities  at   the  interefts  of  3^  per  cent,  and  4-j 
per  cent.)  agree,  or  co-incide,  with  their  exact  values,    by  fuppofing  what, 
I  imagine,   it  i.s  hardly  poffible  to  doubt  of,   to  wit,  that   there   is   fuch   an 
analogy  between  the  values  of  annuities  for  two  joint  lives  and   the  values 
of  annuities  for  fingle  live;  of  the  fame  ages  with  the  older  of  the  two  joint 
lives,  that,  if  the  near  values  of  annuities  for  fingle  lives  at  the  interefts  of 
3  per  cent.  4  per  cent,  and  5  per  cent,  (that  are  obtained   from   the  exact 
values  of  the  lame   annuities  at  the  interefts  of  3-j  per  cent,    and  4^  per 
cent,   by  the  foregoiug  method  of  interpolation  and  continuation,)    are  found 
to  agree,  or  co-incide,  with  their  true  values  to  a  certain  degree  of  exact- 
nefs,  fo  as  (for  example,)   to  differ  from  the  faid   true  values  by  only  a 
200th,  or  an  'tooth,  part  of  the  laid  true  values,  it  may  be  concluded  that 
the  near  values  of  annuities  for  two  joint  lives  (of  which  the  older  is  of  the 
fame    age  with  the  fingle   life   with  which  it  is  compared,)    at  the  fame 
interefts  of  3  per  cent.  4  per  cent,  and  5  per  cent,  (that  are  obtained,  by 
the  faid  method  of  interpolation  and  continuation,  from  the   exact  values 
of  the  fame  annuities  at  the  interefts  of  3-jf  per  cent.-  and  4^  per  cent) 
will  likewife  agree,  or  co-incide,  with  their  true  values  tu   the  lame,    or 
very  nearly  the  fame,  degree  of  exactnefs  as  the  near  values  and  the  true 
values  of  the  correfpondnig  annuities  for  fingle  lives  were  found  to  do,    or 
fo  as  to  differ  from  the  faid  true  values  by  only  about  a  200th,   or  a  100th, 
part  of  the  faid  true  values.     Thus,  for  example,  if  we  fhould  derive  the 
value  of  an  annuity  of  one  pound  a  year  for  a  fingle  life  or  the  age  of  35 
years,  when  the  intereft  of  money  is  4  per  cent,   from  the  two  values  of 
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the  fame  annuity  for  the  fame  life  when   the  intereft  of  money  is  3^  per 
cent,  and  4-fr  per  cent,    by  the   foregoing   method   of  interpolation,  or   by 
taking  an  arithmetical  mean  between   thofe   two  values-,    and,   upon  com- 
paring this  near  value  of  the  faid  annuity  with   its   exact  value,    (which  is 
contained  above  in  Table  XVI,  page  225,)    we  fhould  find  the  difference 
between  them   to   be   only    a   200th,   or  a    100th,  part  of  the  fakl  exact 
value  ;    we  may  conclude  that  the  near  value  of  an  annuity  of  one  pound 
a  year  for  two  joint  lives  of  the  ages  of  25  years  and  35  years,  when  the 
intereft  of  money  is  4  per  cent,  that  is  derived  from  the  exact  values  of 
the  fame  annuity  for  the  fame  two  joint  lives,  when    the  intereft  of  money 
is  3!  per  cent,  and  4^  per  cent,    by  the  foregoing  method  of  interpolation, 
or  by  taking  an  arithmetical  mean  between  the  laid  two  exact  values,  will 
alio  differ  from  the  true  value  of  the  fame  annuity  by  only  about  a  200th, 
or  a  reoth,  part  of  the  faid  true  value.     If  this  conclufion   be  allowed  to 
be  juft,  (and  it  certainly  appears  fo  highly  probable,  that  it  feems  difficult 
to  doubt   of  the   truth   of  it,)    we  may  then  try  the  degree  of  exactnefs  to 
which  this   method   of  interpolation  and  continuation  exhibits  the  values  of 
annuities  for  two   joint    lives   when  the  intereft  of  money  is  3  per  cenr. 
4  per  cent,  and   5  per  cent,  by  applying  it  to  the   determination  of  the 
values  of  the  like  annuities  for  fingle  lives  (of  the  fame  ages  as  the  older 
lives  in  the  correfponding  joint  lives,)  when  the  intereft  of  money  is  3  per 
cent.  4  per  cent,    and  5  per  cent    and  comparing  the  near  values  of  the 
faid  annuities  for  fingle  lives,  thereby   obtained,    with  the   exact  values  of 
the  fame  annuities  for  fingle  lives  at  the  lame   rates   of  intereft,  which  are 
exhibited  above  in  Tables  XIV,  XVI,  and  XVIII.     Of  this  I  lhall  now 
proceed  to  give  a  few  inltances. 


An  example  of        CCCCXLI.     In  the  firft  place  therefore,  let  us  fuppofe  that  the  two 
the  faid  method.     j;ves  for  whofe  joint   continuance  an  annuity  of  one  pound  a  year  is  to  be 
granted,    are  of  the  ages  of  25  years  and  35  years. 

We  have  ieen  in  Art.  ccccxxxvi,    that   the  two  exact   values  of  this 
annuity,  when  the  intereft  of  money  is  3^  per  cent,  and  4A  per  cent,    are 
,£14.601,50    and  £12.982,38,     and    that    the    near   values   of    the    fame 
'  annuity,  when   the  intereft  of  money  is  3  per  cent.    4  per  cent,    and  5  per 

cent,  that  are  derived  from  the  laid  two  exact  values  by  the  foregoing 
method  of  interpolation  and  continuation,  are  £15.41 1,06,  £13.79  1,94, 
and  £12.172,82.  We  are  therefore  to  endeavour  to  determine,  (by  a 
reafonable  conjecture  founded  on  the  analogy  juft  now  fuppofed  to  rahe 
place  between  the  values  of  annuities  for  joint  lives  and  the  values  of 
annuities  for  fingle  lives,)  to  what  degree  of  exactnefs  thefe  three  near  values 
£1,5.41  1,06,  £13-791,94,  and  £12.172,82,  of  the  afprcfaid  annuity  when 
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the  i  mere  ft  of  money  is  3  per  cent.  4  per  cent,  and  5  per  cent,  agree,  or 
co-incide,  with  the  true  values  of  the  fame  annuity  at  the  fame  rates  of 
intereft.  Now,  in  order  to  lay  a  ground  for  a  conjecture  of  this  kind, 
we  may  proceed  as  follows. 

The  value  of  an  annuity  of  one  pound  a  year  for  a  (ingle  life  of  the 
a^e  cf  35  years,  when  the  intereft  of  money  is  3  per  cent,  appears  by 
Table  XIV,  page  223,  to  be  £18.464,13-,  and  the  values  of  the  fame 
annuity,  when  the  intereft  of  money  is  gi  per  cent.  4  per  cent  4A  per 
cent,  and  5  percent,  appear  by  Tables  XV,  XVI,  XVII,  and  XVIII,  tj 
be  £17.2.6,612,  £16..  84, 014,  £15.078,39,  and  £14. 174,54.  Thefe  are 
the  true,  or  exact,  values  of  this  annuity  at  thefe  five  different  rates  of 
intereft. 

Now  let  the  fir  ft,  third,  and  fifth  values  of  this  annuity  be  derived 
from  the  fecond  and  fourth  values  of  it,  to  wit,  £17.206,612  and 
£15.078,3  j,  by  the  aforefaid  method  of  interpolation  and  continuation. 
This  may  be  done  in  the  manner  following.  The  excels  of  the  fecond 
term,  £17.206,612,  of  this  progredion  above  the  fourth  term,  £'5-078,39, 
is  =  £2.128,222  •,  and  half  this  difference  is  £1.064,111.  Therefore  the 
firft  of  the  laid  nve  terms  (which  are  fuppofed,  for  the  prefent  purpoie, 
to  conftitute  a  decreafing  arithmetical  progreffion,)  will  be  =  £17.206,612 
~1~"  ^£1.064, 111,  or  £18.270,723;  and  the  third  term  will  be  = 
£17.206,612  — £1.064,111,  or  £16.142,501  •,  and  the  fifth  term  will 
De  £'5-078,39  —  £1.064,111,  or  £14.014,279  ;  and  conlcquenrly  the 
values  of  the  propofed  annuity  of  one  pound  a  year  for  the  life  of  a  perfon 
of  the  age  of  35  years,  when  the  intereft  of  money  is  3  per  cent.  4  per 
cent,  and  5  per  cent,  will  be  nearly  equal  to  £18.270,723,  £16.142,501, 
and  £14.014,279.  Now,  if  we  compare  thefe  three  near  values  of  this 
annuity,  at  theie  three  different  rates  of  intereft,  with  the  three  exact 
values  of  the  fame  annuity  at  the  fame  rates  of  intereft,  (which  we  have 
feen  to  be  £18.464,13,  £16.084,014,  and  £14  174,54,)  we  fliall  find, 
that  the  firft  near  value,  to  wit,  £ iS. 270, 723,  is  lefs  than  the  correfpond- 
ing  true  value,  £18.464,13,  by  the  difference  £0.193,407,  which  is  lefs 
than  the  95th  part  of  the  faid  true  value ;  and  that  the  fecond  near  value, 
to  wit,  £16.142,501,  is  greater  than  the  correfponding  true  value, 
£16.084,014,  by  the  difference  £0.058,487,  which  is  lefs  than  the  275th 
part  of  the  laid  true  value;  and  that  the  thud  near  value,  £1-1.014,279, 
is  lefs  than  the  correfpondiiig  true  value,  £14.174,54,  by  the  difference, 
£0.160,261,  which  is  lefs  than  the  88th  part  of  the  faid  true  value. 
Thus  it  appears  that  the  near  values  of  an  annuity  of  one  pound  a  year  for 
a  fingle  life  of  the  age  of  35  years,  when  the  intereft  of  money  is  3  per 
cent.  4  per  cent,  and  5  per  cent,  which  are  obta  ned  by  this  method  of 
interpolation  and  continuation,  differ  from  the  correfponding  true  values  of 
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it  by  lefs  than  the  95th,  the  275th,  and  the  88th,  parts  cf  the  faid  true 
values  refpecfively.  And  from  hence  we  m.\y  conclude  (by  means  of  the 
analogy  above-mentioned  between  the  values  of  annuities  for  Angle  lives 
and  the  values  of  annuities  for  joint  lives)  that  the  near  values  of  an  annuity 
of  one  pound  a  year  for  two  joint  lives  of  the  ages  of  25  years  and  35 
jjears,  when  the  intereft  of  money  is  3  per  cent.  4  per  cent,  and  5  per  cent, 
which  were  obtained  in  Art.  ccccxxxv  by  the  iame  method  of  interpola- 
tion .and  continuation,  to  wit,  £15.411,06,  £13.791,94.,  and  £12.172,82, 
will  likewife  differ  from  the  correfponding  true  values  of  the  fame  annuity 
at  thole  three  rates  of  intereft,  by  only  about  the  95th  part,  the  275th 
part,  and  the  8 8th  part,  of  the  fa.id  true  values  refpeftively. 


Another  example        CCCCXLII.     In  the  fecond  place,  Let  us  fuppofe  the  two  lives  to  be 

of  the  faid  m»-  0f  t]ie  ages  0f  25  years  and  45  years. 

thod. 

The  value  of  an  annuity  of  one  pound  a  year  for  two  joint  lives  of 
thefe  ages,  when  the  intereft  of  money  is  3-^  Per  cent.  appears  by 
Table  XXXII,  page  495,  to  be  £12.902,34-,  and  the  value  of  the  fame 
annuity  for  the  fame  joint  lives,  when  the  intereft  of  money  is  4-5-  per  cent, 
appears  by  Table  XL1I  to  be  £1 1.644,84.  The  difference  of  thefe 
values  is  £1.257,50;  and  half  this  difference  is  £0.628,75.  Therefore, 
according  to  the  foregoing  method  of  interpolation  and  continuation,  the 
value  of  the  fame  annuity  for  the  fame  joint  lives,  when  the  intereft  of 
money  is  3  percent,  will  be  nearly  equal  to  (£12.902,34  -|- £0.628, 75,  or) 
£13.531,09-,  and  the  value  of  it,  when  the  intereft  ot  money  is  4  per 
cent.  v.jll  be  nearly  equal  to  (£12.902,34  — £0.620,75,  or)  £12.273,59; 
and  the  value  of  it,  when  the  intereft  of  money  is  5  per  cent,  will  be 
nearly  equal  to  (£11.644,84  —  £0.628,75,  or)  £11.016,09. 

Now,  in  order  to  form  a  probable  conjecture  concerning  the  degree  of 
exactnefs  to  which  thefe  near  values  of  the  aforefaid  annuity  for  two  joint 
lives  agree  with  its  correfponding  true  values,  let  us  derive  the  values  of  a 
like  annuity  of  one  pound  a  year  for  a  fingie  life  of  the  age  of  45  years 
when  the  intereft  of  money  is  3  per  cent.  4  per  cent,  and  5  per  cent, 
from  the  values  of  it  when  the  intereft  of  money  is  3^  per  cent,  and  \\ 
per  cent,  by  the  fame  method  of  interpolation  and  continuation  -,  and  then 
compare  the  near  values,  thereby  obtained,  with  the  corrtfpondent  true 
.•Yalues.of  the  fame  annuity  at  the  fame  rates  of  intereft,  (to  wit,  3  per  cent. 
4  per  cent,  and  5  per  cent.)  as  exhibited  above  in  Tables  XIV,  XVI,  and 
XV1.1I.     This  may  be  done  as  follows. 

The 
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The  value  of  an  annuity  of  one  pound  a  year  for  a  life  of  the  age  •  f 
45  years,  wnen  the  intereft  of  money  is  3  >  per  cent,  appears  by  Table  a  / 
to  be  £14  716,120;  and  the  value  of  the  fame  annuity  tor  the  fame  life, 
when  ti.e  intereft  of  money  is  4}  per  cent,  appears  by  Table  XVII  to  be 
£13.163,52.  The  difference  of  thefe  values  is  £1.552,200;  and  half  the 
laid  difference  is  £0.776, 100.  Therefore  the  value  of' an  annuity  or '  iu\e 
pound  a  year  for  a  life  of  the  age  of  45  years,  when  the  intereit  of  money 
js  3  percent,  will  be  nearly  equal  to  (£(4.716,120  -f-  £0.776,100,  or) 
£15.452,220;  and  the  value  of  the  fame  annuity  for  the  fame  life,  when 
the  intereft  of  money  is  4  per  cent,  will  be  nearjy  equal  to  (£14.716,12.0 
—  £0.776,100,  or)  £13.940,020;  and  the  value  of  the  fame  annuity  for 
the  fame  life,  when  the  intereft  of  money  is  5  per  cent,  will  be  nearly 
equal  to  (£13.163,92 — £0.776,100,  or)   £12. 38;, 820. 

Now  the  true  values  of  this  annuity,  when  the  intereft  of  money  u 
3  per  cent.  4  per  cent,  and  5  per  cent,  appear  by  Tables  XIV,  XVI,  and 
XVIII,  to  be  £15.608,74,  £13.904,190,  and  £12.487,42.  Therefore  the 
firft  of  the  foregoing  near  yalues  of  the  laid  annuity,  to  wit,  £15.492,220, 
falls  ihort  of  the  correfponding  true  value  of  it,  £15.608,74,  by  the  dif- 
ference, £0.116,520,  which  is  lefs  than  the  133d  part  of  the  laid  true 
value  ;  and  the  fecond  near  value  of  the  laid  annuity,  to  wit,  £13  940,020, 
exceeds  the  correfponding  true  value  of  it,  to  wit,  £15.904,190,  by  the 
difference,  £0.035,830,  which  is  lefs  than  the  381-th  part  of  the  faid  true 
value;  and  the  third  near  value  of  the  faid  annuity,  to  wit,  £12.387,820, 
is  lefs  than  the  correfponding  true  value  of  it,  to  wit,  £12  487,42,  by  the 
difference,  £0.099,600,  which  is  lefs  than  the  1 25th  part  of  the  faid  true 
value.  We  may  therefore  conclude  (by  means  of  .the  analogy  above- 
mentioned  between  the  values  of  annuities  for  fingle  lives  and  the  values 
of  annuities  for  joint  lives,)  that  the  three  near  values  of  an  annuity  of 
one  pound  a  year  for  two  joint  lives  of  the  ages  of  25  years  and  45  years, 
when  the  intereft  of  money  is  3  per  cent.  4  per  cenc.  and  5  per  cent% 
which  were  obtained  above  by  the  laid  method  of  interpolation  and  continu- 
ation^ to  wit,  £13.531,09,  £12.273,59,  and  £11.016,09,  will  differ  from 
the  correfponding  true  values  of  the  fame  annuity  by  only  about  the  133d 
.part,  the  388th  part,  and  the  125th  parr,  of  the  laid  true  values  refpetflively. 


CCCCXLIII.     As  a  third  example  cf  this  method  of  determining  by  A  third  example 
.analogy  the  degree  of  exactnefs  of  the  values  of  annuities  for  two  joint  of  the  lame  rae- 
lives,  when  the  intereft  of  money   is  3  per  cent.  4  per  cent,    and  5  per  thod' 
cent,  which   are  obtained   by   the  foregoing    method  of  interpolation  ami 
continuation,  let  us  fuppofe  the  two  lives  to  be  of  the   ages  of  20  years 
and  70  years. 

Z  z  z  The 


j^S  The  Principles  of  the  Dcclrine  of 

The  value  of  an  annuity  of  one  pound  a  year  for  two  joint  lives  of 
rhefe  ages,  when  the  intereft  of  money  is  %\  per  eenr.  appears  by  Table 
XXXV,  page  49.5,  to  be  £6.197,247-,  and  the  value  of  the  fame  annuity 
for  the  fame  joint  !ivec,  when  the  intereft  of  money  is  4^  per  cent,  appears 
by  Table  XLV  to  be  £5.873,408.  The  difference  of  thefe  values  is 
£0.323,839  •,  and  half  this  difference  is  £0. 161,919.  Therefore,  according 
10  the  foregoing  method  of  interpolation  ana  continuation,  the  values  of  the 
iame  annuity  for  the  fame  joint  lives,  when  the  int.  reft  of  money  is  3  pa- 
rent. 4  per  cent,  and  5  per  cent,  will  be  nearly  equal  to  (£6.197,247  -{- 
£  >.  1 6 1 ,9 1 9,  or)  £6.359, 1 66,  (16. 1 97,247  — £0. 161,9:9,  or)  £6.035,32 8, 
a, id  (£5. 873,40s —£0.161,919,  or)  £5-7II>489>  reflectively. 

Now,  in  order  to  form  a  conjecture  concerning  the  degree  of  exailnefs 
of  thefe  near  values  of  an  annuity  of  one  pound  a  year  for  theie  two  joint 
lives  of  the  ages  of  20  years  and  70  years,  when  the   intereft  of  money  is 

3  per  cent.  4  per  cent,  and  5  per  cent,  we  muft  derive  the  values  of  a 
like  annuity  for  a  fingle  life  of  the  age  of  70  years,  at  the  fame  rates  of 
the  intereft  of  money,  from  the  values  of  it,  when  the  intereft  of  money 
is  3-I  per  cent,  and  4-j  per  cent,  by  the  fame  method  of  interpolation  and 
tbntinuatim,  and  then  compare  the  near  values,  thereby  obtained,  with 
the  correfponding  true  values  of  the  fame  annuity  for  a  fingle  life  of  the 
fame  age  of  70  years,  at  the  fame  rates  of  intereft,  as  they  are  exhibited 
above  in  Tables  XIV,  XVI,  and  XVIII.     This  may  be  done  as  follows. 

The  value  of  an  annuity  of  one  pound  a  year  for  a  fingle  life  of  the 
age  of  yo  years,  when  the  intereft  of  money  is  ^i  Per  cent,  appears  by 
Table  XV  to  be  £6.575,357  ;  and  the  value  of  the  fame  annuity  for  the 
fame  life,  when  the  intereft  of  money  is  4I  per  cent,  appears  by  Table 
XVII  to  be  £6.220,54.  The  difference  of  thefe  values  is  £0.354,8  17  ; 
and  half  the  laid  difference  is  £0.177,408.  The  fum  of  £6.575,357  and 
£0177,408  is  £6.752,765;  and  the  difference  of  ifi-S'/S^bl  anc^ 
£0.177,408  is  £6.397,949;  and  the  difference  of  £6.22^,54  and 
£  '.177,408  is  £6.043,132.  Therefore  £6.752,765  will  be  a  near  value 
of  an  annuity  of  one  pound  a  year  for  a  fingle  life  of  the  age  of  70  years, 
when  the  intereft  of  money  is  3  per  cent,  and  £6.397,949  will  be  a  near 
value  of  the  lame  annuity  for  the  fame  life,  when  the  intereft  of  money  is 

4  per  cent  and  £6.043,  32  will  be  a  near  value  of  the  fame  annuity  for 
the  fame  life,  when  the  intereft  of  money  is  5  per  cent. 

Now  the  true  values  of  an  annuity  of  one  pound  a  year  for  a  fingle  life 
of  the  rge  of  70  years*  when  the  imereft  of  money  is  3  per  cent.  4  per 
cent,  and  5  per  cent,  appear  by  Tables  XIV,  XVI,  and  XVIL',  to  be 
£6.765,920,  £6  y;3v49i  and  £6.055,280  ;  which  differ  from  the  fore- 
going near    \alues    of    the  fame  annuity,     obtained    by    the    method   of 

interpolation 
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interpolation  and  continuation,  to  wit,  £6.752,765,  £6.397,949,  and 
£6.043,132,  by  only  £0.013*155,  £0.004,200,  and  £0.01  2, 1  +K,  wl 
are  leis  than  the  514th  part,  the  15221.1  part,  and  the  4981')  part,  of  the 
faid  tiue  values  £6.765,920,  £6.393,749,  and  £..055,280,  rcfpecliveiy. 
We  may  therefore  conclude  (by -means  of  the  analogy  above-mentioned 
between  the  values  of  annuities  for  fingle  lives  and  the  values  of  annuities 
for  joint  lives,)  that  the  three  near  values  of  an  annuity  of  one  pound  a 
year  ror  two  joint  lives  of  the  ages  of  20  years  and  70  years,  when  the 
intereft  of  money  is  3  per  cent.  4  per  cent,  and  5  per  cent,  which  were 
obtained  above  by  the  laid  method  of  interpolation  and  continuation,  to  wir, 
,£6.359,166,  £6.035,328,  and  £5.711,489,  will  differ  from  the  corre- 
sponding true  values  of  the  fame  annuity  by  only  about  the  514th,  the 
i522d,  and  498th,  part  of  the  laid  true  values. 

CCCCXLIV.     It  appears  from  the  three  foregoing  examples,  that  the  Ccmclufion drawn. 

near  values  of  an  annuity   of  one  pound  a  year  for  a  fingle  life  of  either  frorn  *«  three 

35  years,  or  45  years,  or  70  years,  of  age,  when  the   intereft  of  money  is  "jreS01ng  exam- 

3  per  cent.   4  per  cent,  and   5  per  cent,    which   are   obtained   by  the  fore-  the  degree  ofex- 

going   method  of  interpolation  and  continuation,    differ  but  little  from  the  aftnefsofthenear 

correfponding  true  values  of  the    fame   annuity ;    and  further,    that  the  values  of  annui- 

difFerences   of  the   near   values  of  the   faid  annuitv,  when   the  intereil   of  V-es  fo;,  two  .j°;nc 

.     ...  1       •       j  1        •  7     •  ,        ■  lives  obtained  by 

money  is   4   per   cent,    (which  are  obtained  by  interpolation,    or   by  inter-  means  of  the  fore- 

pofing  arithmetical  means   between    the  values   of  the  fame  annuity,  when  going  method  of 
the  intereft  of  money  is   3^  per  cent,  and  4^-  per  cent.)    from  its  corre-  Interpolation  and 
fpondent  true  values,    are  much  fmaller  than  the  differences  of  the  near    miln9atiea* 
values  of  the  faid  annuity. from  its  true  values,  when  the  intereft  of  money 
is  3  per  cent,  and  5  per  cent,  in   which  cafes   the  laid   near  values  are  nyc 
obtained  by  interpolation,  but  by  continuation.     Therefore,  if  the  foregoing 
analogy  between  the  values  of  annuities  for  fingle  lives  and  the  values  of 
annuities  for  joint  lives  be  allowed  to  fubfift,  it  will  follow,   that  the  ne  1 
yalues  of  annuities  for  two  joint  livffs,  when  the  intereft  of  money  is  3  per 
cent.  4  per  cent,  and   5  per   cent,  which  are  obtained,   by   the  foregoing- 
method  of  interpolation  and  continuation,  from  the  values  of  the  like  annuities 
when  the  intereft  of  money  is  3!  per  cent,  and  4!  per  cent,   will  likewife 
differ  but  little  from  the  true  values  of  the  lame  annuities  ;  and  that  the 
differences  of  the  near  values  of  fuch  annuities  from  their  true  values,  wiii 
be  ftill  lefs,  when  the  intereft  of  money  is  4  per  cent,  than  when  it  is  3  per 
cent,  or  5   per  cent.     But  in    all  the  three  rates  of  intereft  the  laid  near 
values  of  thefe  annuities  will  be  near  enough  to  their  true  values  for  raoft 
of  the  common  purpoles  of  bufirrefs. 

End  of  the  explanation  and  illujlration  of  the  foregoing  method  of  Interpolation 

and  Continuation. 

Z  z  z    2  Of 


$40  cfhe  Principles   of   the  Doctrine  of 

Of  the  values  cf annuities  for  two  joint  lives,  when  the  interefi  of  tnvncy  is 
either  lower  than  3  per  cent,  or  higher  than  5  per  cent. 

CCCCXLV.     We  have  Teen  in  the  foregoing  articles  how,  by  the  help 
of  the  two  fets  of  tables  of  the  values  of  annuities  for  two  joint  lives,  given 
above  in  Art.  ccccvni  and  ccccxxxn,  (which  ate  founded  on  a  fuppo- ' 
fit  ion  that  the  intereft  of  money  is  3  §■  per  cent,  and  \\  per  cent.)  we  may  ' 
ftrid  tolerably  near  values  of  the  fame  annuities  when  the  intereft  cf  money 
is  j-per  cent,  or  4  per  cent,  or  5  per  cent.  by. means  of  the  foregoing  me- 
thod of  Interfolation  and  Continuation.     But  what  fhall  we  do,  may-  the  reader- 
afk,  wherrthe  intereft  of  money  is  not  3,  4,  or  5,  per  cent,  but  2  per  cent, 
or  6  per  cent,  or  7  per  cent,  or  8,  or  9,  or  10,  per  cent?     Will  the  fame- 
method  of   Interpolation  and  Continuation  enable  us  to  find  the  values  of 
annuities  for  two  joint  lives  at  thefe  feveral  rates  of  intereft  to  a  tolerable 
degree  of  exaclnefs  ?  or,  in  other  words,  may  it  be  fuppbfed  that  the  values 
of  an  annuity  of  one  pound  a  year  for  two  joint  lives  of  given  ages  at  the* 
feveral  following  rates  "of  intereft  of  money,  to  wit,  2  per  cent.  2  \  per  cent. 
3  per  cent.   3!  per  cent.  4  per  cent.  4^  per  cent.  5  per  cent.  5!  percent. 
6  per  cent.  6  -§■  per  cent.  7  per  cent.  7  4  per  cent.  8  per  cent.  8  \  per  cent.^ 
9  per  cent.  9-i  Per  cent-  and  10  per  cent,  (as  well    as  at  the  interefts  of 

3  percent.  3 1  per  cent.  4  per  cent.  4-|-  per  cent,  and  5  per  cent.)  will 
ibrm,  pretty  nearly,  an  arithmetical  progreffion,  or  decreafe  by  nearly  equal 
differences  ?  For,  if  this  fuppofition  is  true,  it  is  evident  that*  when  any 
two  of  the  terms  of  this  progreffion  are  known,  all  the  other  terms  may  be 
derived  from  them  by  additions,  or  fubtracYions,  of  the  common  difference, 
by  which  the  terms  decreafe  ;  and  confequently  the  values  of  the  propolcd 
annuity  at  all  the  other  rates  of  intereft  may  be  deduced  in  this  manner 
from  its  values  when  the  intereft  of  money  is  3  ^  per  cent,  and  4  per  cent, 
which  are  exhibited  in  the  two  foregoing  lets  of  tables.  In  anfwer  to  this 
qutftion  I  muft  obferve^  that  it  does  not  feem  probable  that  this  fuppofition 
will  be  -nearly  true  in  fuch  a  variety  of  different  rates  of  intereft.  For  we 
have,  in  die  laft  article,  feen  realbn  to  conclude,  that  the  near  values  of  an 
annuity  for  two  joint  lives  of  given  ages  when  the  intereft  of  money  is  3  per 
cent,  and  5  per  cent  which  are  obtained  by  means  of  this  fuppofition,  differ 
much  more  from  its  correfpOnding  true  values  than  the  near  value  of  it, 
(.obtained  by  means  of  the  fame  fuppofition,)  when  the  intereft  of  money  is 

4  per  cent,  differs  from  its  true  value.  And  therefore  we  have  reafon  to 
conclude,  that  the  near  values  of  the  lame  annuity  when  the  intereft  of  mo- 
ney is  2-|  per  cent,  or  2  per  cent,  or  $\  per  cent,  or  6  per  tent,  or  7,  8, 
9,  or  10  per  cent,  that  would  be  obtained  by  means  of  this  fuppofition, 
would  differ  ftill  more  from  its  correfponding  true  values,  and,  probably, 
wbukl  differ  from  them  too  much  to  make  it  advileable  t j  neglect  the  differ- 
ences and  confider  the  faid  near  values,  in  practice,  as  equal  to  the  corre- 
iponding  true  values :  at  lcaft  we  may  well  fuppofe  this  to  be  the  cafe  at  the 

very 
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very  high  interefts  of  8,  9,  and  10  per  cent.     Ic  feems  defirable,  therefore, 

tc  difcover,  if  poflible,  fome  other  method  of  finding  a  tolerably  near  value 

of  art  annuity  for  two  joint  lives  of  given  ages,  when  the  intereft  of  money 

is  eithei  lowei  than  3  per  cent  or  higher  than  5  per  cent,  that  may  exempt 

us  from  the  neeeffity  of  computing  its  exact  value  by  means  of  the  exprcfTun- 

X 

I                 ,       .    .         Pl  x  Oi          pn  x   On     .     P'n  x  Om           Piv  X  0iv 
-5— —  x    the  kr.es     —   -\ -^  -j -$*-  -\ -=^- 

,"v  x  Ov        Pvi  x  9jt         Pvu  *  ghu 

-f-    '      — -  i t ■  --j j-  &c.  continued  to  the  end  of 

the  uble  of  the  probabilities  of  the  duration  of  human  life  -,  the  computation 
of  which,  when  the  two  lives  are  young,  is  very  tedio"bs.  Now  one  method 
of  doing  this  to  a  moderate  degree  of  exactness  (though  not  to  ib  great  a 
decree  of  exactnels  as  might  be  defiad)  is  as  follows. 


A  method  of  approximating  to  the  value  of  an  annuity  of  one  pound  a 
year  for  the  joint  continuance  of  two  lives  of  given  ages,  without 

I  .      Pi  x  01         P11  X  On 

computing  the  expreffkn   — =  x   the  fries —  -j-  ■ -"^-  -j* 


^ V* ^-  -4- ^-  -f-  &c-  (continued  to  the  end 

rl  l  r-i  rs  ' 

of.  the  table  of  the  probabilities,)  which  is  accurately  equal  to  it. 


P*  x  Oi           pn  x  f)n 
CCCCXLVI.     It  is  evident  that  the  feries   r^   -- =^-  + 

-pit l  x  .O"1  Ptv  X  0lv  Pv  x  Ov 

1 —  -\ —  +     &c.  continued  to  the  end  of  the 

■  rl  '  r4  '  r> 

table  of  probabilities,  will  confift  of  the  fame  number  of  terms  as  the  feries 

.01  On  Oni  Qiv  Qv 

— — f-  — -  *r  -—-  ~\ ^ — f~     '     ~^~  &c*  continued  likewife  to  the  end 

of  the  table  of  probabilities  :  becaufe,  when  all  the  perfons  who  are  repre- 
fented  in  the  table  of  probabilities  as  living  ar  the  abe  of  the  older  of  Hie  two 
lives,  and  whole  number  is  originally  O^,  fhall  be  dead,  the  annuity  (which 
is  to  depend  on  the  joint  continuance  of  both  the  lives,)  muft  necefTarily 
ceaf.-,  notwithftanding  feveral  of  the  perfons  who  are  chere  reprefented  as 
Jiving  at  the  age  of  the  younger  of  the  two  lives,  and  whofe  number  is  ori- 
ginally P,  mav-be  (till  alive. 


CCCCXLVII.     Since 
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CCCCXLVII.  Since  therefore  the  two  feriefes  ^-  "-}-  &•   -j-  ^  -f 
fc  +   #  +   &c.   and    **S    +    £!£&    +    &L2£   + 

piv  x  Oiv  pv  x   6)v 

— 1 ^  -f-  &c.  confift  of  the  fame  number  of  terms  1  — 

and,  fince  they  alfo  have  the  fame  quantities  for  the  denominators  of  their 
feveral  terms,  to  wit,  the  quantities  r,  r-,  rl,  r4,  r5,  &c. — and  the  nu- 
merators of  the  terms  of  the  former  feries,  to  wit,  ^j,  J^n,  ^j",  £hv,  g)vt 
&c.  are  involved  in,  or  are  factors  of,  the  numerators  of  the  terms  of  the 
latter  feries,  to  wit,  Pix^',  P»i(i",  P»»  x  ^",  Piv  x  <j)iv,  P*x<5>y-, 
&c.  —  it  feems  reafonable  to  fuppofe  that  the  value  of  the  whole  latter  feries 
may,  in  fome  way  or  other,  be  deduced  from  the  value  of  the  whole  former 
feries,  to  a  tolerable  degree  of  exadtnefs,  fo  as  to  make  it  unnecefiary  to 
take  the  trouble  of  computing  all  the  terms  of  the  latter  feries  and  then 
adding  them  up  into  one  fum.  And,  if  this  (hall  appear  to  be  practicable, 
it  will  follow,  that  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  two  lives  of  any  given  ages,  may  be  deduced  from  the  value 
of  an  annuity  of  the  like  amount  for  the  older  of  the  fame  two  lives  fingly; 
which  value  we  (hall  always  be  able   to  find  in  one  of  the  twelve  tables 

above  exhibited  in  Art.  cci,  pages  221,  222,  22?,  &c.  232.     And 

thus  the  faid  tables  of  the  values  of  annuities  for  (ingle  lives  may  be  made 
fubfervient  to  the  difcovery  of  the  values  of  the  like  annuities  for  two  joint 

£ 

lives.     For  let  A   be  the  value  of  an  annuity  of  one  pound  a   year   for 

£ 
the   older  of  the  two  lives   fingly  ;    and    let   B   be  the  value  of  an  an- 
nuity of  one  pound  a  year  for  the  joint  continuance  of  both  lives.     Then 
£ 

£  l  CD  J  j5'i  <9m  <3iv  6)v 

will  A  be  equal  to  -=  x  the  feries  -  -  -4-  —  -j-  — f-  ^^  -f-  —  + 

-1  6^  r     1     r2      1       r3     1      r4      1     rS     l 

£ 

£  1  Pi    X  g>l  P"  X  On 

&c.  and  B  will  be  equal  to   - — -=    x  the  feries  —  -| -^-  + 

1  P  x  ^  r  '  rz  ' 

Piv  x  P|v  Pv  x  ®v 

•, —   -I 2s-  ~l~  &c.  and  confequently  the  feries 

r\  rS  ' 

6)m  6)iv  G)v  £ 

■  ^ L  •<--  -f  =<i.  4.  &c.  will  be  =  £x  A,  and  the 

n      '     ,r+    '    rs     ' 

feries 


P" 

X 

6)m 

+ 

rl 

r 

- 1 
1 

-\ 
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feries  — ^  i ^—  -f  ■    -75  h         r4        i~        r5 

-f-  &'c.    will  be  =  PxgxB.      If  therefore  we  can   derive   the   latter 

feries  from  the  former,  we  (hall  thereby  obtain  the  value  of  P  x  ££,*  5; 

£ 
Which,  being  divided  bv  Px^,  will  give  us  Z>',  or  the  value  of  an  annuity 

of  one  pound  a  yea;  for  the  two  propoled  joint  lives. 

We  muft  therefore  endeavour  to  find  a  method  of  deriving  the  value  of 

"1   .x-  <••/!  Pii  y  0J'  Pm  X  jP"i  Piv  X  .f5iv  i'v  x  .^J 

the  fecies —  -r-  -j ^a—   i ; i — 


Oi  <£, 


Qui  ®iv 


-4-  &c.  from  the  value  of  the  feries   — — r-  :^-  ~\ —    'V    '  T     "r 

'  r  rz  r$  r\ 


'v  £ 

4~  &c.  which  is  equal  to  £^x  y/.      Now  this  may  be  done  to  a  certain 


■moderate  degree  of  exaftnefs,   by  means  of  a  conjectural  fuppolition  that 
has  an  appearance  of  great  probability,  in  the  manner  following. 

CCCCXLVIII.     Put  S  for  the  value  of  the  fimple  feries  —   -f    ~ 

G)\u  0iv  6)v 

4-  — r-  — '—  +  -s'-  +  &c.  and  the  Greek  capital  2  for  the  value  of 

PiX<=h  Pmx^ii  PiuxQn  Pivx^iv 

the  compound  feries   — - h    — - j - 1 -- f- 

Pv  x  0j  0i  O11  pi  x  ©] 

— ^—  -f-  &c.  and  put  £  =  — 4  and  £  =  ~y  and  /'  =  — ^—^,  and  A  = 

Pn  x  i£n 

.     And  let  G  denote  the  value  of  an  infinite  feries  of  terms  in 


m  0ii 

geometrical  proportion,  of  which  —  and   — ,    or  g  and  i>,  are  the  two 

firfl  terms,  and  the  Greek  capital  r  denote  the  value  of  an  infinite  feries  of 

P'  x  9*  P»  x  0ii 

terms  in  geometrical  proportion,  of  which ~    and   --*■  ,     or    i 

and  k,  are  the  two  firfl:  terms. 

Then 
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"Then  will  the  infinite  geometrical  fcries  G,   or  g -\- b -\-  —  -f-  —   -f- 

bl  hi  £6  gg 

—  +  77  -f-  —    -\-  Sec.   be  =    — j,  and  the  infinite  geometrical  feries  T, 

kk  kl         k\     .    k$  k$    ,  *'/ 

.or  f   h  J  T*  7/  +  77  +  ~l  +  JJ  T  &c-  be  =  —k>    as  Wl11  be  evi- 
dent from  Art.  lxxx,  pages  91,  92. 


CCCCXLIX.     Now  it  feems  reafonable  to  fuppofe  that  the  geometrical 

r   •      ^              .     ,    t     hh     .     hi     ,     h\     ,     hi     ,    /j6     ,     B  , .  ,  . 

Jenes  G,  or  ?  -f-  Z>  - -j -+•   —   4 -f-  &c.  ad  infinitum, 

6)1 
will  bear,  pretty  nearly,  the  fame  proportion  to  the  fimple  feries  S,  or   — 

0u  Q\i\  <9iv  G)v  0vi  6)vn 

+  7T  +  TT  +  7?   +  fs    +  ^  +  77    +  &c-   cond- 

nued  to  the  end  of  the  table  of  probabilities,  {of  which  feries  the  two  firft 

Qi  On 

terms,  r—  and   -  -,    are  the  fame  with  the  two  firft  terms,  g  and  h,  of 

k* 
the  laid  geometrical  feries,)  as  the  geometrical  feries  r,   or  i -\- k  -[-  — 

"T*    —    •+-    t-    ~f-    -r-  -+-   rr-    -4-  &c.   ad  infinitum,   bears  to  the  com- 
1       it       '      :}  ;4      '      iS       '  ^ 

P'x^i            Phx^ii            pmx^iii            fiv  X  ^» 
pound  feries  2,  or    — H -^ -j H ~ — ■ 

Pv  x  0V  PVI  X  0vi  pvu  x  0vtt 

4 ^  4-  r— 1 4-  &c.  continued  to  the  end 

1         rs  r°  rl  l 

Pix  Q 
of  the  table  of  probabilities,   of  which  feries  the  two  firft  terms  — •*? ■ 

P"  x  <9" 

and   ■ j    are  the  fame  with  the  two  firft  terms,  i  and  k,  of  the  faid 

geometrical  feries.      And,  if  this    fuppofition   is   true,    the   feries    2,    or 
Pixgi  Pnx^ji  pnix^'ii  piv  x  Qv      ,      Pv  x  ffy 

'     r~      '         ~~r~  tT~  ~~r\  r$ 

Pvl  x  <gyi 
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Pvi  X  ©W  7>vn  y   <5)vii 

*+-     "jT*~   -j-    -"^   ■    ~\-    &c,     will    be    nearly    equal    to 

Pi  x  ©« 

But  we  have  feen  in  Art.  xlvii,    that  the  feries  Z,   or   -—•    -f. 

P"  X  <j>»  j>ni  x  j^n  Piv  x  Qv  Pv  X  <^y  pvi  x   c^y, 

r»  •""  n  r+  "**        rs        "^      T^-         '" 

Pvn  X  ©vl>  £  ©'  ©ii 

-^ J-  &c.  is  =  P  x  ,©x  B,  and  the  feries  5,  or  —  -f  =~  -f* 

<3)iii  ©iv  ©v  6)vi  £)vn  £ 

IT    +  77   +    £   +    7T   +    7T    +  &c-  -  =  ^xi     There. 
jC  r  x  ©  x  a 

fore  Px^x5  will  be  nearly  equal  to  pr • 

gg  i  i 

But  the  feries  G  is  =  — r»    and  the  feries  JT  is  =  : — rj    as  we  have 
S  ~  i  —  k 

£ 
feen  in  Art.  ccccxlvih.      Therefore  Px  £^x  B  will   be  nearly  equal  to 

£        it 

—Z3  or^xAx  n   X  *-— ,    or  £x  ^  x  X  s-r-J 

gg  7  l~k         £g  ^  ££        «-** 

and  5,  or  the  value  of  an  annuity  of  one  pound  a  year  for  the  two  joint 
lives  whofe  ages  correfpond  to  the  numbers  P  and  £>     will  be  nearly  equal 

C                                      £ 
£>,  x  A         it           g-h           A           ii           g-h 
10    p  v    ©    x    T~    x     • — 1>     or  "5"    x     — "     x      Z« 


•5.1                            ^i1                          P1  x  i^i 
But£  is  =  ~-,   and  h  is  =  *—r  ,  and  /'  is  =  — ,    and  £  is  = 

P"  x  4LU 

— — .      Therefore  i  =  £  x  P1,   and  k  is  =  h  x  P".      Confequently 

»  is  =  ggxP1  *  P\   and  *-*  is  =  ?x  Pl  -  h  x  P11,  and  —    x  f— , 

gg        *-* 
A  a  a  a  is  = 
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V  ! 


-  <-"■?  *  Pl  x  Pl   X   ^— =  Pi  x  ^  x    ^- 

,S    -  ££  X    gXP^-hX  P"  4      X  ^     X    gxPi-hxP 


£  £ 

A         it         g-b  A  „  £-# 

Therefore   ?   X  ~  j<J- |  is  =  ?  X  P<  x  P<  x  g  x  Pl  _  b  %  p„  = 

£       p,  P'Xg-h  £        P»  gxP^-hx  P' 

<*  X      P"    X   £  xP'-Ax  P««    _^XP^xPn-^X  Pit'        Ihere- 

fore  #,  or  the  value  of  an  annuity  of  one  pound  a  year  for  the  two  Joint  lives 
whole  ages  correfpond  to  the  numbers  P  and   ^  will  be  nearly  equal  to 

£        pi         g  x  Pi  -  h  x  P1  .      ,    .      ,  .  f 

^  v    -—•   X — ; jt-»    or  may  be  derived  from  A,    or  the  value 

^         P         g  x  Pl  -  b  x  P"'  } 

of  the    like    annuity  for   a  fingle  life  of  the  age  correfponding  to  §{j,  by 

pi         g  x  Pi  -  h  x  P1 

multiplying  it  into  the  fraction  -p-  x     r^pTTXx-^  *       ^E  ** 


Examples  of  the  foregoing   method  of  approximating  to  the  values  of 
annuities  for  two  joint  lives. 

CCCCL.     I  fliall    now  proceed  to  try  die  truth  of    this  expreffion, 

A  X  ~P  X  g  X  P*  -  h  x  P"  *  hy  aPP1ylD§  1C  t0  the  comPutatlon  of 
the  values  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of 
two  lives  of  fome  of  the  ages  let  down  in  the  tables  above  exhibited  in 
Art.  ccccviii  and  ccccxxxii.  And,  if  we  fliall  find  that  the  values  of 
thofe  annuities  which  we  fliall  obtain  by  means  of  this  expreffion,  differ  but 
little  from  the  values  of  them  contained  in  thole  tables,  (which  have  been 
accurately  computed,)  we  fliall  have  reafon  to  conclude  that  the  fame  ex- 
preffion will  give  us  the  like  approximations  to  the  true  values  of  annuities 
for  two  joint  lives  in  other  inftances. 

Examples   of  the   Jaid  method,    upon  a  fuppofition  that  the  interefl  of 

money  is  3':  per  cent. 

Firft example ;  in  CCCCLI.  Let  us  therefore  fuppofe  that  the  two  lives  for  the  joint 
which  the  differ-  continuance  of  which  an  annuity  of  one  pound  a  year  is  to  be  purchafed, 
enceof  the  ages  ^    he  Q£  fS  and  2Q  years     antj  tnat:  the  interefl  of  money 

of  the  two  lives  .         .  &  .    ,     '   .  .  ,       PJ      ,     ....  .         c   ,       ,         -  c  i 

is  3  \  per  cent,  and  that  the  table  or  probabilities  or  the  duration  or  human 

life,  by  which  the  calculation  is  to  be  governed,  is  that  of  Monfieur  de 
Parcieux. 

Then 


js   10  years. 
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£ 

Then  we  fhall  have  (by  Table  XV.)  Ay  or  the  value  of  an  annuity  of 

£ 
one  pound  a  year  for  a  fingle  life  or  the  age  of  20  years,    =  19.440,616, 

and  P  -  S80,    P'  =  872,   P"  =  866,  g=  814,  ^  -  806,   ^!l  =  79%> 

1     /  1      \  .1 

r=  1-035.  7   1=7^ J  =  o.o€6,  183,    —  =0.933,510;    and  con- 

fequently  g   {  =  —  =  806  x  .966,183  J    ==  778.743,498,  and   b  (=  !J^ 

=  798  x  .933,510)  =  744.940,980.  Therefore  g  x  Pl  will  be  (  — 
778.743,498  x  872)  =  679,064.330,256,  and  bxP1  will  be  =  744.940,980 
x  872)  =  649,588.534,560,    and  h  x  Pu  will  be  (=  744.940,980  x  866) 

—  643,629.006,720  ;  and  coniequently  g  X  P1  -  h  X  P«  will  be  ( = 
679,064.330,256  -  649,588.534,560)  =  29,475.795,696,  and  g  x  P1  - 
£  x  Pn  will  be  (=  679,064.330,256  -  643,629.006,720)  =  iSA?>5-r-i->5z6. 

ti       f         gx  Pl  -  hx  Pi  29,475.795^96      _     ;        ,  , 

Therefore     5; ;  „  Dl,      will   be  == r     =    (nearly) 

gxP*-bxP"  35.435-323.536 

29.475-795.696  i51  g  x  P<  -bxP< 

=  .8318;  and  -jgp    x      5- — -j d7-     will    be    = 

35,435  ^  p  g  x  P'  -  h  x  P" 

Pl  872  100  90.6662  \ 

(nearly)   -^   x  .8318  (=    gg£  *  '83lS   =  7^    x  «83l8   =   ~ 77o~V 

I       Pl       g  x  Pl  -b  x  Pl  (■ 

—  .8242.     Therefore  A  xy-x         pi  _  h  x  f|I  will  be  (=  if  x  .8242 

=  19.440,616  x  .8242)  =  16.022,955.      QE  I. 

The   true  value  of  this  annuity  for  two  joint  lives  appears  by  Table  Difference  be- 

£  tween  the  fbrego- 

XXXI,  page  494,  to  be  16.634,79  ;  which  is  greater  than  the  near  value  ing  near  value  and 

•*  r    J  r  the  true  value  of 

of  it  juft  now  found,  to  wit.   16.022,955,  by   the  difference  0.611,835,  tlus  annmty- 
■which  is  fomewhat  lefs  than  a  27th  part  of  the  laid  true  value. 


CCCCLII.     Now  let  the  two  lives  be  of  the  ages  of  20  years  and 
30  years. 

In  this  cafe  A  will  be  the  value  of  an  annuity  of  one  pound  a  year  for  Second  example ; 
•a  fingle  life  of  the  age  of  30  years,  and  therefore  (by  Table  XV.)  will  j?  which  tie  dif- 

Aaaac  .ference  of  the  two 

A  a  a  a  2  De  lives  is    likewlfe 

10  years. 
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be  =  iS.068,798.     And  P  will  be  =  814,    P1  =  So5,    P"  =  798,    gjs: 

734>  &' =  7*6>  ^J»  =  7'8»  »■=  i-°35>    ~  (=*  7^)     =0.966,183, 

1  i?1 

and    —   =0.933,510.       Therefore    y-   will  be  (=  726  x  .966,183)    = 


S)i  1 


wi  1 

701.418,858,  and—  will  be  =  (=718   x   .933,510)   =   670.260,180, 

that  is,  g  will  be  =  701.448,858,  and  h  will  be  =  670.260,180.  There- 
tore  g  x  P"  will  be  (=  701.448,858  x  S06)  =  565,367.779,548,  and 
£>  x  P>  will  be  (=670.260,180  x  806)  =  540,229.705,080,  and  £  x  P" 
will  be  (=  670.260,180  X  798)  —  534,867.623,640  ;  and  consequently 
g  x  pi  -  h  x  P>  will  be  (=  565,367.779,548-540,229.705,080)  = 
25,138  074,468,    and  g  x  Pi  -  h  x  P"  will    be  (=  565,367.779,548  - 

g  x  Pl  —  h  x  P' 
534,867.623,640)  =  30,500.155,808.      Therefore  *  _      ^         will 

25,128.074,468  25,138.074,468  P' 

be  = o    —  (nearly) =.8241;  and    -„- 

30,500.155,908         v         ''  3°>5°°  P 

g  x  pi  -  ;.)  x  pi  .    pi  806  402 

X  gxP>-kxP»    WH1  be    (=    P   X  -S2^   =   877  X   -8241    =    4^ 

352I122\  £         Pi  gXPl-hxPl 

X     -8241  =^o7^)  =  -8l6°-       Theref°re  A  *  >    *   ^XP.-/,XP.I 

£  £  £ 

will  be  =  ^X  .8160=  18.068,798  X  .S160  =  14.7441.       QEI. 

Difference  be-  The  true  value  of  this  annuity  for  the  faid  joint  lives  of  the  ages  of  20 

tweenthe  forego-  years  and  30  years  appears  by  Table  XXXI,  page  494,  to  be  £1  5.298,75  ; 
jng  near  val^  which  is  greater  than  the  value  juft  now  found  for  it,  to  wit,  £[4.7441,  by 
hie  of  this  annuity"  tne  difference  £0.554,65,  which  is  lefs  than  the  27th  part  of  the  faid  true 
value,   £15.298,75. 


Fi-.e^more  exam-         CCCCLIII.     If  we  derive  in  the  fame  manner  the  values  of  an  annuity 
pies  of  the  fame  0f  one  pound  a  year  for  the  joint  continuance  of  the  five  following  pairs  of 

which  the1  differ-  ''ves'  t0  w'r>  two  ''ves  °f  tne  a§es  °^  3°  years  ar>d  4°  years,  two  lives  of 

ence  of  the  age.  the  ages  of  40  years  and  50  years,  two  lives  of  the  ages  of  50  years  and  60 

of  the  two  lives  years,  two  lives  of  the  ages  of  60  years  and  70  years,  and  two  lives  of  the 

is  the  fame  as  in  ages  0f  y0  years  ant|  g0  yearS5    from  the  values  of  the  fame   annuity  for 

examples,  towit,  fingle  nves  °f  the  fame  ages  as  the  older  lives  in  each  of  thefe  pairs  of  lives 
icyeais.'  refpe&ively,  that  i«,  for  fingle  lives  of  the  ages  of  40  years,  50  years,  60 

years, 
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years,  70  years,  and  80  years,  (which  values  appear  by  Table  XV  to  be 
£16.104,542,  £i3-'8j,o83,  £10.104,074,  £6.575,357,  and  £3.661,78  i,)-,_ 
-*-I  fay,  if  we  derive  near  values  or"  the  laid  annuity  for  the  laid  pairs  of 
joint  lives  from  thefe  values  of  the  fame  annuity  for  the  laid  fingle  lives  bv 

I         px  g  X  P>  -  bX  P* 

means  of  the  aforefaid  expreffion  A    X    p     X      -^  p,  _a  x  ,,]"i     thofe 

near  values  will  be  found  to  be  as  follows  j  to  wit, 

for  two  joint  lives  of  the  ages  of  30  years  and  40  years,  £12.865,1? 
for  two  joint  lives  of  the  ages  of  40  years  and  50  years,  £10.9 1 7,67 
for  two  joint  lives  of  the  ages  of  50  years  and  60  years,  £7.680,967 
for  two  joint  lives  of  the  ages  of  60  years  and  70  years,  £5.074,649:, 
and  for  two  joint  lives  of  the  ages  of  70  years  and  80  years,  £2.645,883. 


CCCCLIV.     Now  it  appears  from  Table  XXXI,   that  the  true  values  The  true  value* 
of  thefe  lalt  five  annuities  for  joint  lives  are  as  follows,  to  wit,  ofthelaftfivean- 

for  two  joint  lives  of  the  ages  of  30  years  and  40  years,  £13.709,61  ; 
for  two  joint  lives  of  the  ages  of  40  years  and  50  years,  £11.229,92  ; 
for  two  joint  lives  of  the  ages  of  50  years  and  60  years,  £8-34ij630; 
for  two  joint  lives  of  the  ages  of  60  years  and  70  years,  £5.336,698  ; 
and  for  two  joint  lives  of  the  ages  of  70  years  and  80  years,  £2.793,419. 


nuities. 


CCCCLV.     The  difference  between  the  near  value,  £12.865,18,  of  The  differences 
the  firft  of  thefe  annuities,  and  its  true  value,  £13.709,61,  is  £0  844,43  •  between  their 
which  is  lefs  than  a  16th  part  of  the  laid  true  value.  '  j°«going  new ya- 

r  lues    and    their 

true  values. 
The  difference  between  the  near  value,  £10.917,67,   of  the  fecond  of 
thefe  annuities,    and  its  true  value,  £11.229,92,    is  £0.312,25  ;    which  is 
lefs  than  a  35th  part  of  the  faid  true  value. 

The  difference  between  the  near  value,  £7.680,967,  of  the  third  of 
thefe  annuities,  and  its  true  value,  £8.341,630,  is  £0.660,663  ;  which  is 
lefs  than  a  1 2th  part  of  the  faid  true  value. 

The 
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The  difference  between  the  near  value,  £5.074,649,  of  the  fourth  of 
the  foregoing  annuities,  and  its  true  value,  £5.336,698,  is  £0.262,049  » 
which  is  lefs  than  the  20th  part  of  the  faid  true  value. 

And  the  difference  between  the  near  value,  £2.645,883,  of  the  fifth 
and  Jaft  of  the  foregoing  annuities,  and  its  true  value,  £2.793,419,  is 
£0.147,536  ;  which  is  lels  than  the  19th  part  of  the  faid  true  value. 


CCCCLVI.     In  all  thefe  examples  it  appears  that  the  near  values  of 
.annuities  for  two  joint  lives,  obtained  by  means  of  the  exprefiion   A  X  -p- 

p  X  Pi  -  b  X  Pi 

X      ..  „ 7—-  _,   1     are  lefs  than  their  refpeclive  true  values,  and  that 

g  X  pi  -  h  X  pu  r 

the  differences  of  the  faid  near  values  and  true  values  are  in  fome  cafes  about 
a  35th  part  of  the  faid  true  values  refpecliivelv,  and  in  other  cafes  a  27th, 
a  20th,  a  19th,  and  a  16th  part  of  the  faid  true  values,  and  in  fome  cafes 
almoft  a  12th  part  of  them. 


Five  other  exam-         CCCCLVII.     Let  us  now  examine  the  near  values  of  fome  annuities 
pies  of  the  fore-  for  two  joint  lives,    that    are  obtained   by  means  of  the  laid  exprefiion, 
going  method  of     £       p,    "       „  X  />.  _  h  X  Pi 
finding  near  va-  A  x  -—   X  *  rv~D7;  >    when  the  difference  of  the  ages  of  the  two 

lues   of  annuities  P  g  X  Pi  -  fo  X  Pu  & 

for  two  joint       jj  es  -s  confiderably  greater  than  10  years.      Let  this  difference,   therefore, 

Jives  ;    in    which  }    &  J  £  Pi 

the  a^of  °  fh-  be  3°  years  ''  and  let  us  derive>   bv  means  °f  tne  faid  exprefiion,   A   X  — 

Tvf"'"3*"  g*P*  -hXPi 

— X  Pi — Tx  Pu  '    near  va^Lies  °f  an  annuity  of  one  pound  a  year  for  the 

five  following  pairs  of  joint  lives,  upon  a  fuppofition  that  the  intereft  of 
money  is  (as  it  was  fuppofed  to  be  in  the  foregoing  examples,)  3  \  per  cent. 
to  wit, 

two  lives  of  the  ages  of  10  years  and  40  years, 

two  lives  of  the  ages  of  20  years  and  50  years, 

two  lives  of  the  ages  of  30  years  and  60  years, 

two  lives  of  the  ages  of  40  years  and  70  years, 

and  two  lives  of  the  ages  of  50  years  and  80  years, 

from 


ties. 
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from  the  values  of  a  like  annuity  of  one  pound  a  year  for  fingle  lives  of  the 
ages  of  40  years,  50  years,  60  years,  70  years,  and  80  years,  respectively, 
which  aie  given  above  in  Table  XV,  to  wit,  £16.104,542,  ^1  3. 1  83,083, 
£10.104,074,  £6.575.357,  and  £3,661,781.  Thefe  near  values  will  be 
found  to  be  as  follows  •,  to  wit, 

for  two  joint  lives  of  the  ages  of  10  years  and  40  years,  £1  2.802,22  ;      Trhl;  ntnr,  va'ue* 
J  D  '  '         '"    J     '    '"  '       of  the  fold  annui- 

for  two  joint  lives  of  the  ages  of  20  years  and  50  years,  £i  1.068,05  ; 

for  two  joint  lives  of  the  ages  of  30  years  and  60  years,  £8  560,176; 

for  two  joint  lives  of  the  ages  of  40  years  and  70  years,  £5.931,793; 

and  for  two  joint  lives  of  the  ages  of  50  years  and  So  years,  £3.320,420, 


CCCCLVIII.     Now   it  appears   from  Table   XXXIII,    that  the   true  Their  true  wdtfes. 
values  of  thefe  laft  five  annuities  for  two  joint  lives  are  as  follows  ;  to  wit, 

for  two  joint  lives  of  the  ages  of  10  years  and  40  years,  £14.384,49 ; 
for  two  joint  lives  of  the  ages  of  20  years  and  50  years,  £1 1.801,15  ; 
for  two  joint  lives  of  the  ages  of  30  years  and  60  years,  £9.2  17,864  ; 
for  two  joint  lives  of  the  ages  of  40  years  and  70  years,  £6.126,861  ; 
and  for  two  joint  lives  of  the  ages  of  50  years  and  80  years,  £3.399,171. 


CCCCLIX.     The  difference  between  the  near  value,  £13.892,33,  of  The  differences 

the  firft  of  thefe  annuities  and  its  true  value,   £14.384,49,  is  £0.492,16;  between  their faid 

which  is  lefs  than  the  29th  part  of  the  faid  true  value.  "ear  v;aIues  and 

J      r  true  values. 

The  difference  between  the  near  value,  £11.068,05,  °f  tne  fecond  an- 
nuity, and  its  true  value,  £11.801,15,  is  £0.733,10;  which  is  lefs  than 
the  1 6th  part  of  the  faid  true  value. 

The  difference  between  the  near  value,  £8.560,176,  of  the  third  annu- 
ity, and  its  true  value,  £9.217,864,  is  £0.657,688  ;  which  is  lefs  than  the 
14th  part  of  the  faid  true  value. 

The  difference  between  the  near  value,  £5.93 ',793,  of  the  fourth  an- 
nuity, and  its  true  value,  £6.126,861,  is  £0.195^68  ;  which  is  lefs  than 
the  3  lft  part  of  the  faid  true  value. 

And 
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And  the  difference  between  the  near  value,  £3.320,420,  and  the  true 
value,  £3.399,171,  of  the  fifth  and  laft  annuity,  is  £0.078,751  ;  which  is 
lefs  than  the  43d  part  of  the  faid  true  value. 


CCCCLX.  In  thefe  five  examples  it  appears  that  the  near  values  of 
annuities  for  two  joint  lives,  vvhofe  ages  differ  from  each  other  by  30  years, 

£      Pi  g  X  pi  _  h  X  Pi 

obtained  by  means  of  the  expreflion    A~X  —p-   X    ^  x  Pi  -  /  X  P"  y     are 

lefs  than  their  refpeclive  true  values,  (as  was  the  cafe  with  the  near  values 

of    the    annuities    mentioned   in  Art.    ccccli,    Sec. cccclvi)    and 

that  the  differences  of  the  faid  near  values  and  true  values  are  in  fome 
cafes  lefs  than  the  43d  part  of  the  faid  true  values  refpectively,  and  in  other 
cafes  a  31ft,  a  29th,  and  a  16th  part  of  the  faid  true  values,  and  in  fome 
■■cafes  about  a  14th  part  of  them. 

Thefe  differences  are  rather  fmaller  than  the  differences  of  the  near 
values  and  true  values  of  the  annuities  for  two  joint  lives  whofe  ages  differ 
from  each  other  by  only  10  years,  which  are  mentioned  in  Art.  ccccivi. 


Examples  of  the  faid   method,    upon  a  fuppofition  that  the  interejl  of 

money  is  4-I  per  cent. 

CCCCLXI.     We  will  next  examine  the  near  values  of  annuities  for 

£ 
two  joint  lives,    which   may  be  obtained  by  means  of  the  expreflion  A  X 
Pi        g  X  P'  -  h  X  Pi 
~jt  X  — x  pi  _  ux  P"'    when  the  intereft  of  money  is  4!  per  cent. 

Fxnmples  in  Let  there  be  feven  pairs  of  lives  whofe  ages  differ  from  each  other  by 

which  the  differ-  i  o  years,   to  wit, 

enc-es  of  the  ages 

of  the  two  lives  is  two  lives  or  the  ages  or  10  years  and  20  years, 

1.0  years.  .two  ]jves  Qf  ^  agCJ  Qf  2Q  years  anc]  go  years, 

two  lives  of  the  ages  of  30  years  and  40  years, 
two  lives  of  the  ages  of  40  years  and  50  years, 
,t.wo  lives  of  the  ages  of  50  years  and  60  years, 
two  lives  of  the  ages  of  60  years  and  70  years, 
and  two  lives  of  the  ages  of  70  years  and  80  years. 

When 
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When  the  intereft  of  money  is  4!  per  cent,  the  near  values  of  an  annui- 
ty of  one  pound  a  year  tor  the  joint  continuance  of  thcie  feveral  pairs  of 

lives,    that    may   be  derived    by    means   of  the  cxpreflion    A    x    -77    x 

p  x  Pl  —  h  x  P1 

= ; jr—y    from  the  values  of  the  like  annuity  of  one  pound  a 

g  x  P*  -  b  x  P"  J  r 

year  for  fingle  lives  of  the  ages  of  20  years,  30  years,  40  years,   50  years, 

60  years,    70  years,  and  80  years,  (which  values  appear  by  Table  XVII  to 

be   £16.623,93,     £15.690,92,     £14.254,42,     £11.920,73,     £9.346,46, 

£6.220,54,  and  £3.532,59,)  will  be  found  to  be  as  follows;  to  wit, 

The  near  value  of  an  annuity  of  one  pound  a  year  for  two  joint  lives  of  the  The  near  values 
ages  of  to  years  and  20  years,  will  be  £14.655,20;  of  an  annuity  of 

°  '  J  /o    -t     jj?  one  pound  a  year 

for  two  ioint  lives  of  the  ages  of  20  years  and  50  vears,  £1  2.250,42  ;       foT  theJaid  <even 
'  =  '  J     '  J.J^^'t  pairsofjomthve:. 

for  two  joint  lives  of  the  ages  of  30  years  and  40  years,  £i  1.594,96  ; 
for  two  joint  lives  of  the  ages  of  40  years  and  50  years,  £10.126,50  ; 
for  two  joint  lives  of  the  ages  of  50  years  and  60  years,  £7.329,817  ; 
for  two  joint  lives  of  the  ages  of  60  years  and  70  years,  £4.889,327  ; 
and  for  two  joint  lives  of  the  ages  of  70  years  and  80  years,  £2.580,00. 


CCCCLXII.     Now  it  appears  from  Table  XLI  that  the  true  values  of  The  true  vaI"« 
thefe  feven  annuities  of  one  pound  a  year  for  two  joint  lives  are  as  follows;  °fthefail>earmu- 

t0  Wlt>  pairsof  joint  lives. 

for  two  joint  lives  of  the  ages  of  10  years  and  20  years,  £14.478,80 
for  two  joint  lives  of  the  ages  of  20  years  and  30  years,  £13  495,90 
for  two  joint  lives  of  the  ages  of  30  years  and  40  years,  £12.297,99 
for  two  joint  lives  of  the  ages  of  40  years  and  50  years,, £10. 2 74,30 
for  two  joint  lives  of  the  ages  of  50  years  and  60  years,  £7.793,079 
for  two  joint  lives  of  the  ages  of  60  years  and  70  years,  £5.087,882 
and  for  two  joint  lives  of  the  ages  of  70  years  and  80  years,  £2.709,443.. 


B  b  b  b  CCCCLXIII.     The 


554  9Rk  Principles  of  the  DoSlrhe  of 

The  differences  CCCCLXIII.     The  difference  between  the  near  value,  £14.655,20,  of 

between,the  ^4  thefirft  of  thefe  annuities,  and   its  true  value,    £14.4.78,80,    (which,  it  is 
true  values"  worth  obferving,   is,  lei's  than  the  near  value,  though  in  all  the  former  ex- 

amples the  true  values  of  the  annuities  have  been  greater  than  their  near 
values,)  is  £0.176,40,  which  is  lets  than  the  82d  part  of  the  laid  true 
value. 

The  difference  between  the  near  value,  £13.359,42,  of  the  fecond 
annuity,  and  its  true  value,  £13.495,90,  is  £0.136,48  j  which  is  lefs  d.m 
the  98th  part  of  the  laid  true  value. 

The  difference  between  the  near  value,  £1  {.594,96,  of  the  third  annu- 
ity, and  its  true  value,  £12.297,99,  is  £0.703,03  •,  which  is  lefs  than  the 
1  7th  part  of  the  faid  true  value. 

The  difference  between  the  near  value,  £10.126,5^,  of  the  fourth  annu- 
ity and  its  true  value,  £10.274,39,  is  £0.147,89  ,  which  is  lefs  than  the 
69th  part  of  the  faid  true  value. 

The  difference  between  the  near  value,  £7.329,8 1 7,  of  the  fifth  annuity, 
and  its  true  value,  £7.7935079,  is  £0.463,262  ;  which  is  lefs  than  the  17th 
part  of  the  faid  true  value. 

The  difference  between  the  near  value,  £4.889,327,  of  the  fixth  annu- 
itv,  and  its  true  value,  £5.087,882,  is  £0.198,555,  which  is  lefs  than  the 
2. ah  part  of  the  faid  true  value. 

And  the  difference  between  the  near  value,  £2.580,00,  of  the  feventh 
and  laft  annuity,  and  its  true  value,  £2.709,443,  is  £0.129,443  ;  which  is 
lefs  than  the  20th  part  of  the  faid  true  value. 

A  remark  on  the  Thefe  differences  are  fmaller  than  thofe  of  the  near  values  and  the  true 
laid  differences,  values  of  the  annuities  mentioned  in  Art.  cccclvii  and  cccclviii,  for 
two  joint  lives  whole  ages  differ  from  each  other  by  30  years,  when  the 
interefc  of  money  is  3A  per  cent,  and  are  fmaller  in  a  ftill  greater  degree 
than  the  differences  of  the  near  values  and  the  true  values  of  the  annuities 
for  two  joint  lives,  mentioned  in  Art.  cccclvi,  whole  ages  differ  by  only 
10  years,  when  the  intereft  of  money  is  3!  per  cent. 


CCCCLXIV.     We 
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CCCCLXIV.     We  will  now  examine  the  near  values  of  fume  annuities  Five  other  exam- 

£        pl   pies  of  the  forc- 

for  two  joint  lives,  that  are  obtained  by  means  of  the  expreffion  A  x  ~n  S01ng  method  of 

J  l     finding  the  values 

_  x  pi   _  Jj  x  pi  of   annuities    for 

x n 1 7T7>    when  the  difference  of  the  ages  of  the  two  lives  is  uv0  Joint  liiesJ 

g  X  P*  -  h  x  P"  a  in  which  the  dif- 

30  years,  and  the  intereft  of  money  (as  in  the  two  preceeding  articles.)  is  4!  ^""f  "he'too 
per  cent.  lives  is  30 years. 

Now,  when  the  intereft  of  money  is  4-I  per  cent,  the  near  values  of 
an  annuity  of  one  pound  a  year  for  the  five  following  pairs  of  joint  lives, 
to  wit, 

two  joint  lives  of  the  ages  of  10  years  and  40  years, 

two  joint  lives  of  the  ages  of  20  years  and  50  years, 

two  joint  lives  of  the  ages  of  30  years  and  60  years, 

two  joint  lives  of  the  ages  of  40  years  and  70  years, 

and  two  joint  lives  of  the  ages  of  50  years  and  80  years, 

£     Pi     gxPt-bxPi 
which  may  be  obtained  by  means  of  the  expreffion  A  x  -77  x  — pTZ'i — Pa' 

will  be  found  to  be  as  follows  ;    to  wit, 

for  two  joint  lives  of  the  ages  of  10  years  und  40  years,  £12.446,40  •,       The  near  value 
for  two  joint  lives  of  the  ages  of  20  years  and  50  years,  £10.248,45  ;       annuicL«       *" 
for  two  joint  lives  of  the  ages  of  30  years  and  60  years,  £8.075,146  •, 
for  two  joint  lives  of  the  ages  of  40  years  and  70  years,  £5.655,547  5 
and  for  two  joint  lives  of  the  ages  of  50  years  and  80  years,  £3.214,679. 

CCCCLXV.     Now  it  appears  from  Table  XI  III,  that  the  true  values  Their  true  values, 
of  thefe  laft  five  annuities  for  two  joint  lives  are  as  follows  ;  to  wit, 

for  two  joint  lives  of  the  ages  of  10  years  and  40  years,  £12  842,64 
for  two  joint  lives  of  the  ages  of  20  years  and  50  years,  £10.739,19 
for  two  joint  lives  of  the  ages  of  30  years  and  60  years,  £8.560,832 
for  two  joint  lives  of  the  ages  of  40  years  and  70  years,  £5.810,588 
and  for  two  joint  lives  of  the  ages  of  50  years  and  So  years,  £3.284,035. 

B  b  b  b    2  CCCCLXVI.    All 
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CCCCLXVI.     All  thefe  true  values  are  greater   than  the  near  values 
of  the  Tame  annuities  obtained  in  Art.  cccclxiv  by  means  of  the  exprcflion 

£      pi       g  x '-'J*  -  h  *  P*  ,  p       .  , 

A  x  —p   x  -      pt  _  , — TJTp,    as  was    the    cafe  with  refpedb  to  the  true 

o 

values  of  the  annuities  mentioned  in  all  the  preceeding  examples,  except 
the  firft  example  in  Art.  cccclxii,  in  which  it  appeared  that  the  true  value 
of  an  annuity  of  one  pound  a  year  for  two  joint  lives  of  the  ages  ot  10  years 
and  20  years,  when  the  intereft  of  money  is  4-I  per  cent,  to  wit,  £  1 4  478,80, 
was   lefs  than   its   near   value,  £14.655,20,  obtained  by  means  of  the  ex- 

£      Pi       g  x  P'  -  h  x  Pi 
predion  A  x  —r    x  q,  _~t 73^ •        This  remarkable  exception  I  da 

not  know  how  to  account  for. 


The  difference!  CCCCLXVII.     The  difference  between   the  near  value,  £12.446,40, 

between  the  faid  0f  tne  firfi-  0f  tne  five   laft-mentioned  annuities  for  two  joint  lives,  and  its 
truevlfues?  true  value'  £'2.842,64,  is  £0.396,24  ;    which  is  lefs  than  the  32d  part  of 

the  faid  true  value. 

The  difference  between  the  near  value,  £10.248,45,  of  the  fecond  of 
the  faid  five  annuities,  and  its  true  value,  £10.739,19,  is  £0.490,74;  which 
is  lefs  than  the  2 1  ft  part  of  the  laid  true  value. 

The  difference  between  the  near  value,  £8.075,146,  of  the  third  annu- 
ity, and  its  true  value,  £8.560,832,  is  £0.485,686  ;  which  is  lefs  than  the 
1  7th  part  of  the  faid  true  value. 

The  difference  between  the  near  value,  Ls-^SS->SM->  °^  tne  f°urtri 
annuity,  and  its  true  value,  £5.810,588,  is  £0.155,041;  which  is  lels 
than  the  37th  part  of  the  faid  true  value. 

And  the  difference  between  the  near  value,  £3.214,679,  of  the  fifth 
and  laft  annuity,  and  its  true  value,  £3.284,035,  is  £0.069,356  ;  which 
is  lefs  than  the  47th  part  of  the  laid  true  value. 


A  table 
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A  table  of  the  foregoing  near  'values  of  an  annuity  of  one  pound  a  year 

for  different  pain  of  joint  lives,  and  of  the  corresponding  true  values 

of  the  fame  annuity,  end  of  the  differences  of  the  /aid  near  values  and 

true  values,    and  of  the  fractions  that  exprefs  the  proportions  of  the 

fa   ■  differences  to  the  Jaid  true  values. 

CCCCLXVIII.  If  the  near  values  and  true  values  of  all  the  annuities 
mention*  -4  in  the  foregoing  articles,  from  Art.  ccccli  to  the  laft  article,- 
inciu  ;  ,  be  ranged  in  regular  order  in  two  contiguous  columns,  and  their 
differeiu.  -  be  fet  down  in  a  third  column  adjoining  to  the  fecond  column, 
and  the  f,  adtions  that  eXprefs  the  proportions  of  the  laid  differences  to  the 
faid  true  values,  be  fet  down  in  a  fourth  column  adjoining  to  the  faid  third 
column,  the  faid  ieveral  numbers  will  be  as  follows. 


The   war  'values  of  an 

The  true  values  of 

The  differences  of 

The  pro- 

annuity of  one  pound  a 
year  for  t<wo  joint  lives 

the   fame  annuity 
for  the  fame  joint 

the  faid  near  and 

portions 
of  the 

of  federal  different  age: 

lives,    nvhen   the 

tnit  values. 

faid  dif- 

obtained by  means  of  thc 

intereft   of  money 

ferences 

-        t         P' 

is  3 f  per  cent. 

to  the 

exprejjion   A  X  -•=-  X 

jaid  true 

P 

values. 

g   X   P*   -  b   X   P- 

g  X  Pi  -  b  X  Pn' 

i*.hen  the  inter  eft  of  mo- 

ney  is  3*  per  cent. 

'     £ 

£ 

£ 

16.022,955 

16.634,79 

0.611,835 

1 
T7 

14.7441 

15.298,75 

0-554565 

T7 

12.865,18 

13.709,61 

0.844,43 

~i~~& 

10.917,67 

I  1.229,92 

0.312,25 

XT 

7.680,967 

8.341,630 

0.660,663 

1 

Ti 

5.074,649 

5-336>69« 

0.262,049 

1 

2.645,883 

*793*4»9 

0.147*536 

>   V 

£ 

£ 

£ 

i3-892>33 

14.384,49 

0.492,16 

I 

IT 

11.068,05 

1 1.801,15 

0.733,10 

1 
T7 

8.560,1/6 

9.217,864 

c.657,688 

T^V 

5-93«»793 

6.126,^61 

0.195,068 

J 
XT 

3.320,420 

3-399^7l 

0.078,751 

TT 

558 


The  Principles  of  the  Doctrine  of 


The  near  values  of  the 

7 he  true  values  of 

7 he  differences  of 

7 he  pro-  I 

fame  annuity  for  the  fame 
joint  lives,  obtained  by 

the  fame  annuity 
for  the  fame  joint 

the  faid  near  and 

portions 
of  the 

means   of  the  fame  ex- 

lives,    ivhen   the 

true  values. 

faid  dif- 

£     pi 

intereft   of  money 

ferences 

preffon     A  X    -j    X 

is  i,\  per  cent. 

to  the 

faid  true 

SXPi  -hXPi 

values. 

gXPi-hXP"'* 

•when  the  intereft  of  mo- 

ney is  \\  per  cent. 

£ 

£ 

£ 

14.655,20 

14.478,80 

0-176,40 

1 

i3-359>42 

13.495,90 

0.136,48 

1 

TT 

1  1.594,9s 

12.297,99 

0.703,03 

TT 

10.126,50 

10.274,39 

0.147,89 

T? 

7.329,817 

7-793>°79 

0.463,262 

1 

TT 

4.889,327 

5.087,882 

0.198,555 

I 
TT 

2.580,00 

2.709,443 

0.129,443 

I 

■tir 

£ 

£ 

£ 

12.446,40 

12.842,64 

0.396,24 

1 
TT 

10.248,45 

10.739,19 

c.490,74 

I 
TT 

8.075,146 

8.560,832 

0.485,686 

1 

5-655'54-7 

5.810,588 

0.155,041 

TT 

3.214,679 

3-284,035 

0.069,356 

1 
■?T 

Afccond  table  of  the  fame  kind  as  the  lajl,  in  which  the  near  'values  of 
the  annuities  for  two  joint  lives  are  derived  from  the  former  near 
values  of  them,  exhibited  in  the  lajl  table,  by  multiplying   the  faid 


former  near  values  into  the  fraction 


104 
100 


CCCCLXIX.     If  the  foregoing  near  values  of  an  annuity  of  one  pound 
a  year  for  two  joint  lives  (which  were  obtained  by  means  of  the  exprefllon 
f,      p.        ap.-/;x  pi 


A  x 


X 


gXPi-bXP 


—J   be  increafed  in   the  proportion  of  104  to 


104 


100,  or  be  multiplied  into  the  fraction  — :,    we  fl.all  thereby  obtain  a  fe- 

cor.d 


LIFE-ANNUITIES. 


5  SO 


cond  fet  of  near  values  of  the  faid  annuity  for  the  fame  joint  lives,  that  will, 
for  the  moft  part,  differ  lefs  than  the  foregoing  near  values  of  it  from  its 
correfponding  true  values.     This  will  appear  upon  tryal,    by   computing 

£        104  P« 

thefe  fecond  near  values,  (which  will  be  equal  to  A  X    X     -5-      X 

*■  n  ICO  Jr 

■.  y  pl — 7  x  pS!)  and  placing  them  one  under  another  in  a  column  (as  the 

O 

former  near  values  were  placed  in  the  laft  article,)  and  then  fetting  down  the 
correfponding  true  values  of  the  fame  annuity  in  a  fecond  column  adjoining 
to  the  former,  and  the  differences  between  the  faid  near  values  and  true 
values  in  .>  tfiird  column  adjoining  to  the  fecond,  and  the  fractions  that  ex- 
prefs  the  proportions  of  the  faid  differences  to  the  faid  true  values  in  a  fourth 
column  adjoining  to  the  third.  This  may  be  done  in  the  manner  fol- 
lowing. 


J  he  near  values  of  at 

— — — ^— — — — — — — 

i       'i  he    true   •values 

7  he  differences  of 

7 he  pro 

annuity  of  one  pound  . 

portions 
of  the 

year  for  tave  ioint  live 

of  the  fame  an- 

the faid  near  and 

of  federal  different  ages 

nuity  for  the  fame 

true  values. 

faid  dif- 

obtained by  mean)  of  tbi 

ferences  to 

~         £       1 04 
ixpreffion    A  X 

jut  at  lives. 

the  faid 

true 

1  c  0 

values. 

Pl^gX  Pi-h  '     Pi 

P^Xf'-iX?"' 

i 

iihen     the    interefi    "j 

1 

money  is  "^percent. 

£ 

£ 

1 

1. .663,86 

16.634,79 

0-029,07 

I 

TIT 

i5-33i>86 

15-298,75 

0.035,11 

r 

TTT 

I3-379./8 

13.709,61 

°-329>s3 

1           I 
V        1 

i'-354>37 

1 1.229,92 

0.124,45 

"sTS" 

7.988,205 

8.341,630 

°'353>425 

1 

TT 

5-277>634 

5-33^69^ 

0.059,064 

1 

~9~o 

2.751,718 

2-793A19 

0.041,701 

1 

T3- 

£ 

£ 

£ 

14.448,02 

14.384,49 

0-063,53 

1 
IT  "c7 

11.510,77 

1 1.801,15 

0.290,38 

I 
40 

8.902,583 

9.217,864 

0.315,281 

I 

6.169,064 

6.126,861 

0.042,203 

J 

3.453,236 

, 

3-399**  71 

0.054,065 

T 
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'The  near  values  of  the 

The  true  values  of 

Ihe  differences  of 

The  pro    \ 
portions   J 

fame  annuity  for  I  he  fame 

the  fame  annuity 

the      faid     near 

joint  lives,    obtained  by 

for  the  fame  joint 

of  the 

weans  of  the  fame  ex- 

lives,    imhen  the 

values   and  true 

fail  dif- 

-     4      '°4      Fl 

prrj/ion  A  X    -         X-s 
'                             100         P 

inter  eft  of  money 

ferences 

is  4^  per  cent. 

values. 

to  the 
faid  true 

g  x  Pi  _  h  x  Pi 

values. 

*  g  x  Pi  -hx  Pi  1? 

ivhen  the  inter  eft  of  mo- 

ney is  4*  per  cent. 

£ 

£ 

£ 

15.241,40 

14.478,80 

0.762,60 

1 

i3-893>S9 

13.495,90 

°-397>99 

I 

TT 

12.057,85 

12.297,99 

0.240,14 

TT 

10-531,56 

10.274,39 

0-257^7 

I 

7.623,009 

7-793»°79 

0.170,070 

I 

TT 

5.084,900 

5.087,882 

0. 002,982 

r 

"i  1  *'s 

2.683,200 

2.709,443 

0.026,243 

1 

£ 

£ 

I 

12.944,256 

12.842,64 

0,101,61 

10.658,38 

10.739,19 

0.080,8 1 

1 
1   J  a 

8.398,151 

8.560,832 

0.162,681 

1 

5.881,768 

5.810,588 

0.071,180 

1 

TT 

3-343^66 

3-284,-35 

0.059,231 

1 
TT 

A  remark  on  the 
near  values  con- 
tained in  the  laft 


*•       104 
CCCCLXX.     By  thefe  inftances  it  appears  that  the  expreffion  A  x 

g  x  Pi  -  h  x  Pi 
■      pl  _  ,      pu'    almoft  always  gives  us  the  value  of  an  annuity 

of  one  pound  a  year  for  two  joint  lives  to  a  confiderably  greater  degree  of 

Pi         g  X  Pi  _  h  X  P' 


P' 
P    X 


exactnefs  than  the  exprefllon  A  x 


£ 


X  Pi-bXP" 


>    and,    in  moft 


cafes,  to  a  fufficient  degree  of  exaftnefs  for  practical  purpofes.  And  from 
its  anfwering  fo  well  to  the  inilances  here  given,  it  feems  reaibnable  to  lup- 
pofe  that  it  will  give  the  values  of  annuities  for  two  joint  lives  to  nearly  the 

fame 
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<fame  degree  of  exa&nefs  in  other  inftanccs,  or  where  the  ages  or"  the  two 
rioiut  lives  are  different  from  thofe  above-fuppofed  :  and  this  it  teems  likely 
to  do  as  well  at  one  rate  of  the  intereft  of  money  as  at  another  ;  though  for 
want  of  tables  of  the  true  values  of  annuities  for  two  joint  lives  at  any  other 
rates  of  intereft  than  i\  per  cent,  and  4^  per  cent,  to  try  it  by,  the  fore- 
going examples  are  confined  to  annuities  at  only  thole  two  rates  of  intereft. 
And  therefore  I  think  upon  the  whole,  I  may  venture  to  recommend  the  faid 

£         104.        P«  ?XPi-/;X  pi 

expreffion  A  X  — -  X  -5-  X  ^  x  /"i'-A  x~Pii*    M  a  tolerably  convenient 

o 

approximation  to  the  value  of  an  annuity  of  one  pound  a  year  for  two  joint 
lives,  when  the  intereft  of  money  is  either  lefs  than  3  per  cent,  or  greater 
than  5  per  cent,  and  confequently  the  value  of  filch  annuity  cannot  be: 
found  in  either  of  the  two  foregoing  fets  of  tables  for  two  joint  lives  in  Art, 
ccccvin  and  ccccxxxn,  nor  be  derived  from  the  values  exhibited  in 
thofe  tables  by  either  the  method  of  Interpolation  explained  in  Art.  ccccxir, 
ccccxiii,  Sec. ccccxxxi,  or  the  method  of  Interpolation  and  Conti- 
nuation explained  in  Art.  ccccxxxvi,  ccccxxxvii,  Sec. 

I  now  proceed  to  confider  the  values  of  annuities  that  depend  on  the 
joint  continuance  of  three  lives. 


Of  the   values    of   annuities    depending    on    the  joint    continuance   of 

three  lives. 

CCCCLXXI.  Let  r  be,  as  before,  the  fum  of  one  pound,  together  A  fhoit expreffion 
with  its  intereft  for  a  year,  according  to  any  given  rate  of  interelt.  And  of  ttie  .vaIue  of 
let  N  be  the  number  of  years  in  the  age  of  the  younger  of  the  three  perfons  an  annuit>' ofonS 

...  .  '       c      ,     -      »  '         P      .  f  pound  a  year  de- 

on  the  joint  continuance  of  whole  lives  the  annuity   is  to  depend  ;    and  pending  on  the 
N  +  a  the  number  of  years  in  the  age  of  the  next  older  of  the  faid  three  joint  continuance 
perfons  ;  and  N  -^  a  -\-  b  the  number  of  years  in  the  age  of  the  oldeft  °f  t,,rce  livss  ^ 
of  the  faid   three  perfons  ;  and  E  the  greateft  number  of  years  through  s'ven  aj=es" 
\vhich  it  is  fuppofed  to  be  poffible  for  human  life  to  be  extended,  according 
to  the  table  of  probabilities  of  the  duration  of  human  life  adopted  for  the 
calculation  •,  which  number  is   in   Moniicur  de   Parcieux'.->  table  94  years. 

Let  n  be  any  number  of  years  not  greater  than  E  —  \N  -\~  a  -\-  b,  or 
E  -  N  -  a  -  l;  or  than  the  greateft  number  of  years  during  which  it  is 
pofiible  that  the  oldeft  of  the  three  lives  may  be  prolonged.  And  let  an 
annuity  of  one  pound  per  annum  be  granted  for  the  term  of  n  years,  pro- 
vided all  the  three  perfons  afore  laid,  of  the  ages  of  N  years,  N  -f-  a  years, 
and  N  -{•  a  -\-  b  years,   mall  fo  long  live,  but  othcrwill*  to  ccafe  upon  the 

C  c  c  c  death 
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death  of  either  of  them.  Let  P  be  the  number  of  perfons  reprefented  in 
Monfirnr  de  Parcieux's  table  of  the  probabilities  of  the  duration  of  human 
life,  for  in  luch  other  table  of  thoie  probabilities  as  is  thought  proper  by 
the  calculator  to  be  adopted  as  the  ground  of  his  calculation,)  as  being  all 
living  rogether  at  the  faid  firf}:,  or  youngeft,  age  of  JV  years ;  and  P1  the 
number  of  perfons  reprefented  in  the  faid  table  to  be  living  at  the  age  of 
N-\-  i  years  ;  and  P'1  the  number  living  at.  the  age  of  JV-f-  2  years  j 
and  P"'  the  number  living  at  the  age  of  JV  -\-  3  years ;  and  PLV,  Pv,  j>vis 
Pvn,  PVIn,  Plx,  Px,  &c.  the  numbers  living  at  the  feveral  following  ages 
of  N  -+-  4  years,  JV  -j-  5  years,  JV  -f-  6  years,  JV  +  7  years,  JV  -\~  8 
years,  JV-f-  9  years,  JV -j-  10  years,  &c.  relpeflively.  And  let  ^  be  the 
number  of  perlcns  reprefented  in  the  faid  table  as  living  at  the  fecond,  or 
next  older,  age  of  N  -\-  a  years ;  and  ££  the  number  of  perfons  repre- 
fented there  as  living  at  the  age  of  JV  -f*  a  -j-  1  years  •,  and  i^11  the  number 
living  at  the  age  of  iV  -j-  «  -j-  2  years  •,  and  ^J"  the  number  living  at  the 
age  cf  JV  -j-  a-\-  3  years ;  and  Qy,  £>y,  £)yi}  ^n,  ^ra,  6hx,  c$x%  &c. 
the  numbers  living  at  the  feveral  following  ages  of  JV  -j-  a  -j-  4  years, 
N  -\-  a  ~\-  5  years,  JV  -+-  a  -j-  6  years,  JV  -j-  a  -f-  7  years,  JV  -j-  a  -p  8 
years  JV  -7-  a  -J-  9  years,  JV  -J-  0  +  10  years,  &c.  refpecfively.  And 
let  J?  be  the  number  of  perfons  reprefented  in  the  faid  table  as  living  at 
the  third,  or  oldeft,  age  of  N  -\-  a  -\-  b  years ;  and  R1  the  number  of 
perlons  reprefented  there  as  living  at  the  age  of  N  -\-  a  -\-  b  -^  1  years  -, 
and  RJl  the  number  living  at  the  age  ofN-j-a-\-b-\-2  years  ;  and  P'" 
the  number  of  perfons  living  at  the  age  of  N  -\-  a  ~j-  b  -(-  3  years  ;  and 
R'v,  /?y,  J?vj,  Rvn,  i?vnis  £ix?  RXl  &c.  the  numbers  living  at  the 
feveral  following  ages  ofJV-[-<7-|-Z>-|-4  years,  JV '  -J-  a  -}-  b  -j-  5  years, 
JV  +  tf  -j-  £  -j-  6  years,  JV  +  <s  -J-  £  -f-  7  years,  N  -j-  a  A-  b  -\-  8  years, 
JV  -p  a  -j-  b  -j-  9  years,  N  -\-  a  -j-  j?  -j-  10  years,  &c.    reipectively. 

Theft  things  being  fuppofed,  the  prefent  value  of  an  annuity  of  one 

pound  a  year,  to  be  enjoyed  during  the  fpace  of  n  years,  in  cafe  all  the  faid 

three  lives,  of  the  ages  of  JV  years,  JV  -j-  a  years,  and  JV  -f-  a  -j-  b  years, 

£ 
mall  fo  long  continue,    will   be  equal    to  the  expreffion,    1    x  the  feries 

Pl  x  $1  x  P»  P"  x  ^"  x  J?1'  PIIL  x  g"1   x  J?"'     ^ 

PxTxTxT     "T"       Px  £x  /t  x  r»  ~r         P  x  ^x  J^  x  r3  ' 

P'v  x  ^  x  _£iv  Rv  X  %v  x  fc'  Pvi  x  ^yi  X  pvi 

P  x  j£  x  P  x  r4    "f"    px^xPxrs    +•  Px  <^x~Rxr6    ~~*~ 

Pvn  x  <2vn  x  Rvu 

—p — &  ~~D 7"     ~f~     ^Cf     C0IU'nued  to   »   terms,    or   to   the    term 

P»  x  Q-  x  R."  £  r 

Px<xJ<x?«'     or  c3ual  t0  the  exPreffion>     P*  <txR    +     the    fenes 


■v. 
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Pl  x  ■&*  x  Rl       P'1  x  Q*  v  R1*    ,   Prit  x^"  x  iR"«    .    P'*x%>vx  Riv 

r  ~         •  ft""  *•  ":ri-  1  Ti.  r* 

Pv  x  ®y  x  Rv          P*'  X  $p  X  Rv          Pvu  x  .<3yit  y  vn 
H ' — -j-  *~~i ' — r  •   '  '  "~ —    ~r  &c<  con- 

P»  x  &>  x  R* 
tinued  to  «  terms,  or  to  the  term  — — •*- —t  or  (dropping,  for  the  fake 

of  brevity,  the  maiks  X  of  the  fever.il   multiplications,)  equal  to  the  ex- 
preffion  p^  X   the  feneS —    -j f-  -—^ 

Piv  <5)iv  Riv  Pv  £)v  Rv  Pvi   6fvi  Rvt  Vvit  <5)V:r  Rvu 

jl  f. d? u        °^- ju  - ^  4-   : d*. .  _li 

l  ,-4.  i  rs  i  r6  r7  I 

Pn  0»  R« 

&c.  continued  to  n  term?,  or  to  the  term •    This  U  evident  from 

Prob.   Ill,    and   its  6th    and    7th   Corollaries,    Art.  mii,  liv,  lv,  i,vi, 
Pag"  53>  54.  55*  56>  57- 


CCCCLXXII.  If  ft  years  is  the  greateft  number  of  years  through. 
which  it  is  poffibie  (according  to  the  table  of  the  probabilities  of  the  dura- 
tion of  human  life  adopted  in  the  calculation,)  for  the  oldelt  of  the  three 
given  lives,  or  the  life  of  the  age  of  N  -\-  a  -\-  b  years,  to  be  extended  j 
or,   in  other  words,  if  n  is  equal  to  £  —  N-~  a  —  b,    the  laid  exprefiion 

/,  Pt  0i  Ri  Pn  G)u  Rir  Piu   6)ui  Riu 

-j^TZ  X     the  feries    ■     ^    -    -\ % -^     ^— ^ -f- 

P«v  6hv  Riv  pv  0j  Rv  pvl  G)yi  RVi  pVn  <^vn  Rvu 


r*  J  rs 


4-  —7—  4-  — *- f-  &c 


/>«  ^«  i?» 

continued  to  »  terms,  or  to  the  term ,      (which  term  in  this  cafe 

p£  —  N—a  —  b  x  ^/—  N—a  —  b  X  RE  —  N—n  —  bs 

will  be  ■ ■ — ' )    will   be   the 

value  of  an  annuity  of  one  pound  per  annum  for  the  whole  joint  continu- 
ance of  the  three  given  lives  of  the  ages  of  N  years,  N  -7-  a  years,  and 
N  -j-  a  -j-  b  years.  But,  if  n  is  lefs  than  E  —  N —  a  —  /•,  or  the  com- 
plement of  N  -J-  a  -\-  b  (the  number  of  years  in  the  age  of  the  oldeft  life) 
to  £,  or  to  the  utmoft  pofTible  duration  of  human  life,  the  faid  exprefiion 
will  be  lefs  than  the  value  of  an  annuity  of  one  pound  a  year  for  the  whole 
joint  continuance  of  the  faid  three  lives,  of  the  ages  of  N  years,  N  -j-  a 
years,  and  N  -\-  a  -\-  b  years,  and  will  be  the  value  of  an  immediate,  but 

C  c  c  c    2  imperfect,* 
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irnperfeft,  life-annuity  of  one  pound  per  annum  during  n  years  of  the  joint1 
continuance  of  the  laid  three  lives 


An  example  of  the  computation  of  the  value  of  an  immediate  and  com- 
pleat  life-annuity  of  one  pound  per  annum  for  the  whole  joint  conti- 
nuance of  the  Hies  of  three  perfons  of  given  ages,  by  means  of  the 
foregoing  exprejjion* 


CCCCLXXIII.  Let  it  be  required  to  find  the  value  of  an  annuity  of 
one  pound  per  annum  for  the  whole  joint  continuance  of  the  lives  of  three 
perfons  of  the  ages  of  75  years,  80  years,  and  85  years,  according  to 
Monfieur  de  Parcieux's  table  of  the  probabilities  of  the  duration  of  human, 
life,  and  upon  a  fuppofition  that  the  intereft  of  money  is  3  per  cent. 

Here  »,  or  the  number  of  years  through  which  the  annuity  is  to  conti- 
nue, in  cafe  all  the  three  lives  (of  which  the  oldeft  is  of  the  age  of  85 
years,)  fhail  laft  fo  long,  is  the  greater!  poffible  number  of  years  through 
which,  according  to  Monfieur  de  Parcieux's  table,  a  life  of  the  age  of  85 
years  can  be  extended,    that  is  (94  —  85  yeays,  or)  9  years.      Therefore 

pi  Qi  Ri  pn   On  Ru  pm   &ui  .R"i  Piv  Qiv  Riv 

the  feries  -,- 1 -^ j — 1 — 

-f-  &c.  in  the  foregoing  expreflion,  mud  be  continued  to  9  terms  ;  which 
terms  may  be  computed  as  follows. 

Here  P  is  =  an,  P1  is  =  192,  P11  =  175,  P:*'  =  154,  P™  =  136, 
Pv  =  1  iS,  Pvl  =  IOI,  Pvi:=  85,  Pvm  —  71,  and  PIX  =  59  ;  and  ^is 
=  118,  ^J  =101,  £"  =  S5,  ^-yi,  ^iv  =  59>  ^  =  48,  ^VI  = 
gj8,    en-"  =  29,    Qjni  —  22,    and  gh*  =  16 ;    and  R  is  =  48,    R*  =  38, 

ii"  =  29,     R111  ~  22,     R™  =   16,    R*=1I,     Pvi  =  7,     Rvu  —  4>     Rvm 

t=  2,  and  RIX  —  1.  And  r  is  =  1.03,  and  -  =  — — ■  =  .970S,  and 
^  =  -94.25.  and  pi  =  >9}5U  ^  =  -8884,  ~s  =  -8626,  p  =  .8374, 
--  =  .S130,    -g  =7594,  and  —  =  .7664.      Therefore   the  expreflion. 


£i 


P  ^R 

Piv  Qiv  Riv 

r4 


x    the  feries 
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pi    6)1  i? 


5** 


p«i  $ti  £u  pm  ^iii  ^Mi 

+    TS + H 


4- 


Pv  6^y  i?v 


Pv»  <3yi  .Rvi 


r3 

pvn    0VII   .&VII 


r5 


r? 


Pvm  6h'm  iJvm  pix  0ix  ^ix 

—  ■= 4 —; — ■ —  will  be  equal  to  

78  '  r'  n  2ii 


£i 


feries 


x  i iS  x  48 


x    the 


192  x  101  x  38  x  .9708 
■+■  173  x    85  x  29  x  .9425 

•+•    154  X      71   X   22   X  .9151 

-t-  136  x  S9  x  *6  x  .8884 

4*  118  x  48  X  11  x  .8626 

-j-  101  x  3S  x  7  x  .8374 

4~  85  x  29  x  4  x  .8130 

-f-     71   X     22  X      2  X  .7894 

4-    59  X     16  X     IX  .7664 

=   24,898  x  43  X  the  fenes 

19392  x  38  x  .9708 
-j-    14705  x  29  x  .9425 

-f-      IO934  X   22  X   .9151 

4-  8024  X  16  X  .8884 

-J-  5664  X  I  I  X  .8626 

-}-  3838  x  7  x  .8374 

-\-  2465  x  4  x  .8130 

4*  1562  x  2  x  .7894 

4-  944  xix  .7664 

=  2*47898  x  48  X  the  feries 

38  X  18,^25.7536 

4-  29  x  15*859^525 

4-   22  x  10,005.7034 
4-    16  x    7,288.4336 

4-     11  X     4,885.7664 

4-     7X   3,213.9412 
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•+■  4  X  2004.0450 
-1-  2  x  1233.0428 
-\-      1  x    723.4815 

=      : x  the  feiies 

1,195,104 

7x5>378-6368 

+      401,924.4125 

-f-  220,125  f74-8 
-f-      116,614.9^76 

+        53>743-43°4 

4"  22,497.5884 
+  8,016.1800 
+      2,466.0856 

-JT  723-4$l6 

£  £                    I 

1  1,541,490.2277       *• 

= x  1,541,490.2277  = =  1.289S.    There- 

1.195,104  =>•   »7*        f'             1,195,104 

fore  the  value  of  an  annuity  of  one  pound  a  year  for  the  whole  joint  con- 
tinuance of  three  lives  of  the  ages  of  y^  years,  80  years,  and  85  years, 
when  the  intereft  of  money  is  3  per  cent,  is  1.2898,  or  £.1  5*.  c>\d. 
QJSI. 
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CCCCLXXIV.  When  three,  or  more,  lives  are  combined  together, 
the  differences  that  may  be  taken  between  their  feveral  ages  are  fo  immenfely 
numerous  that  it  is  totally  impracticable  to  form  tables  that  ihall  exhibit  the 
values  of  all,  or  even  any  confiderable  part  of,  the  feveral  annuities  that 
may  be  fuppoied  to  depend  on  them.  And  coniequently,  whenever  the 
values  of  fuch  annuities  are  wanted,  it  will  be  neceflary  to  take  the  trouble 
of  computing  them. 

And,  if  the  accurate  value  of  fuch  an  annuity  is  wanted,  I  believe  there. 
is  no  other  way  of  finding  it  but  that  which  has  been  above  let  forth  by 

£1                            p*  &*  Ri         P11  <?"  R- 
computing  the  exprefiion,    „  ~  ^  x  the  feries — < { 


1 

■- 
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pin   <3rn  Rtu  piv  Oiv  Riv  Pv  Gv  Rv  pvi   Qvi  Rvi 

pi"        '      1         ~4  ~r  rs  "T"  r6  r* 

^1:  @yn  Ryu 

~f -}-  ?:c.  continued  to  the  end  of  the  table  of  probabilities 

of  the  duration  of  human  life  ;  as  was  done  in  the  foregoing  example.  But 
this  method  of  obtaining  it  is  in  all  cafes  rather  tedious,  even  when  the  oldeit 
life  is  a  very  uld  one:  but  when  the  three  lives  are  all  young,  thecompu- 
tation  is  lb  very  long  and  troublefome  that  few  perfons  will,  probably,  care 
to  undertake  it.  It  feems  therefore  to  be  highly  expedient  to  endeavour  to 
rind  out  fonie  lefs  difficult  method  of  obtaining  the  value  of  an  annuity  of 
this  kind  by  a  tolerable  approximation.  Now  this  may  be  done  to  a  mode- 
rate degree  of  exactnefs  by  a  method  analogous  to  that  explained  in  Art. 
ccccxlvi,  ccccxlvii,  ccccxLvui,  ccccxlix,  whereby  the  value  of  an 
annuity  of  one  pound  a  year  for  two  joint  lives  of  given  ages  was  derived 
from  the  value  of  the  fame  annuity  for  the  older  of  the  two  iingle  lives  by 

£        Pi         gXPt  -bX  Pi 
means  of  the  expreffion  A   x  -p-   X  _  ,  ^-157;*       For  we   fliall 

find,  upon  examination,  that  the  value  of  an  annuity  of  one  pound  a  year 

for  three  joint  lives  of  given  ages  may  be  derived  in  the  like  manner  from 

the  value  of  the  fame  annuity  for  the  joint  continuance  of  the  two  older 

lives,   by  means  of  an  expreflion  exactly  fimilar  to  the  aforefaid  expreflion 

£       pi         g  x  pi-bxP*  £ 

A  X    „  X = ; — -=z —  .       For  if  B  is  the  value  of  an  annuity  of 

P        ?  x  P<  -  b  x  P»  ' 

one  pound  a  year  for  the  joint  continuance  of  the  two  older  of  the  three 

Qt  Ri  0n  Ril 

lives,  and  g  is  =  — — — ,     and  b  =    ; — j     the  value  of  an  annuity 

of  one  pound  a  year  for  the  joint  continuance  of  all  the  three  lives  will  be, 

£        Pi      g  x  p>  -  b  x  p.  . 
nearly,  equal  to     B    X    —   X  -^  ,       „—  j    as   may  be  fhewn  in 

the  manner  following. 


A  method. 
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A  method  of  deriving  the  value  of  an  annuity  of  one  pound  a  year 
for  the  joint   continuance  of  three  lives  of  any  given  ages,  from 
the  value  of  the  fame  annuity  for  the  joint  continuance  of  the  t\w 
older  of  the  faid  lives,    by  approximation. 

Qi  Rt  G)u    ran 

CCCCLXXV.     Let  S  be  put  for  the  feries    ~-     -f     ^ — ■     + 

£)ii  i  Rut  6)iV  Riv  Qv  Rv  Qvi  Rvi  <S)yn  ^vn 

f3 +  — 7i r-  —s f"  "76 « ? t"  &c-  con- 

tinued  to  the  end  of  the  table  of  the  probabilities  of  the  duration  of 
human  life.  And  let  the  Greek  capital  letter  2  be  put  for  the  feries 
pi  Qt  Rl  pn  6hi  Ru  pm  0iii  Rni  piv  ghv  Riv 

pv  £)v  Rv  pvt  Qyi  Rvi 


r> 


r+ 


r> 


+ 


+ 


pvn   &vu  Rvn 


r? 


-{■-    &c.    continued   like- 


wile  to  the  end  of  the  lame  table  of  probabilities. 

£ 
Then  it  is  evident  that  B,  or  the  value  of  an  annuity  of  one  pound  a 

year  for  the  joint  continuance  of  the  two  older  lives  (which  anfwer  to  the 
letters  j^,  and  R,)  will  be  =  •^-^  X  £ ;  and  that  C,  or  the  value  of  the 
fame  annuity  for  the  joint  continuance  of  all  the  three  lives,  will  be  = 

P  SIR    *  T 

pi    §1    Ri  pi:    0ji  Rit 

Let  i  be  put  =  — — ,    and  k  be  put  =   7 — •— . 


Then,  fince  g  was  taken  = 


6)1    Ri 


and  h  was  taken  = 


$»  *« 


i    we 


fhall  have  i  =  g  x  Pi,  and  &  =  /jxPh, 


hh 
Let  G  be  put  for  the  infinite  geometrical  progrefllon  g  -f-  h  -j-  — -  -f- 

O 
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h    —    +~    t"  -r  ■+■   &c.  of  which  the  two  firft  terms,  t  an 

J?     r  £3  I4     *     g> 

are  refpe&ively  equal  to,  — and   —^ — ,    the  two  firft  terms  of  the 

feries  5.     And  let  the  Greek  capital  letter  r  be  put  for  the  infinite  geometri- 

kk  k^  k*  k~>  k6 

cal  progrefTion  i -\-  k -\-   —    +  jj    +  j-    +    ^   +    jt    -{-    &c.    of 

pi  j^i  j^i 
which  the  two  firft  terms,  i  and  k,  are  reflectively  equal  to, ■  and 

pn  ait  ru 

: ,    the  two  firft  terms  of  the  feries  £. 

Then  will  G  be  =  -^ ;      and   T  will  be  =  ^-j' 

o 


CCCCLXXVI.     Thefe  things  being  premifed,  it  feems  reafonabie  to     A   eonjeaural 

b  h  b*  h*  fuP.P°ritI0n  UP0P- 

conjecture  that  the  geometrical  progreffion  g  ±  b  -f-    y    -{-   —   -{-  ^7  ££  Vijproxl" 
7 .            r ,  mation  is  founded, 

—   -j 1    +    &c.    «i  infinitum}   or  G,    will  bear  pretty  nearly  the  fame 

proportion  to  if,s  kindred  feries  5,  (of  which  the  two  firft  terms,    and 

<^ii  Rn 

1 — ,     are  reflectively  equal  to  its  two  firft  terms  g  and  b,)  as  the  ge* 

,    ,    ,     kk     r     k3     ,     k*     1    *5    ,    k6    ,      « 
ometneal  progreffion  /  -4-  *  4-  — r-   4-   —    4"  —    ~r  T  -r  ~  ~r    &c. 

ad  infinitum  bears  to  its  kindred  feries  T,   of  which  the  two  firft  terms, 

pi   C)i  Ri  pn   6)11  Rit 

— and  — 1    are  reflectively  equal  to  its  two  firft  terms, 

/  and  k.     And,  if  this  conjecture  is  well-founded,   we  fhall  have  2  nearly 

i  i 
r  x  s 
~q~»    and  confequently  nearly  = 


1 7    X   S 

_  1  -  k 

a             g-h 

-   —h    x  S  x   &— — 
*-*                  gg 

gg 
g-h 
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gXPiXgXPi  g-h  ??xp>xp>  g-h 

g  X  Pi  -  b  X  P"  A    °   *      ££       ""  gXPi-bXpn     X  °  x     ££ 
Pi  X  Pi 


YxpTZTxW     *   S    *  §-h    =  gxP'-bx  P»   x  *  x  *>  6 

*  pi    =     VxpTZJ-xp^    x    s   x  gXPi-hxTi    =   Pi    X  s 
gX  Pi  -  bX  P' 

x   ^xp>  -b  xpn* 

£  £i  £ 

But  B  is  =    -eC  „■    X  5;    and   confequently    5   is    =   £    X    <^p. 

p-  X  Pi  -  b  X  Pi  £ 

Therefore    P«    X   5   X    J-___-    is  =   P.    X   £   X    £R    x 

jfx  p»-^x"p^";    and  confe(?uently  2  is>  nearly>  -  Pl  x  *  x  Q.R 

g  x  Pl  -  bX  P' 
X      fXi"=iX  Pn* 

£  £1  A  £ 

Therefore  C,  or  p^T^  *  2,    is  nearly  =   p~WR  x  pi   x  B  x  gjl 

gx  Pi  -  bx  P*  i  £       g  x  Pi  -  b  x  Pi         £      Pi 

x   gxPi  -  b  x  P"    ~    P    x    P1  x  B  x    gX  Pi-b  x  P»  -  B  x  ~p 

g  x  Pi  -  b  x  Pi  . 

x  -■      pi  _  .      puS    that  is,  the  value  of  an  annuity  of  one  pound  a  year 

tor  the  joint  continuance  of  all   the  three   lives  will  be,    nearly,    equal  to 
£       Pi        g  X  Pi  -  b  x  Pl  £ 

B  x  -p    x      x  Pi~Z  J  X  Pii*    0I  m3y  ^e  derived  ^'om  B->  t'ie  va'ue  °*  £rie 

fame  annuity  for  the  joint  continuance  of  the  two  older  lives,  by  multiplying 

pi        g  x  Pi  -  b  x  Pi 
it  into  the  fraction    -p    X         pi  _  b  x  Fn'       Q^E  I. 


£      Pi        g  X  Pi  _  h  XPi 
CCCCLXXVII.     This  expreffion  B  x  y  X      x  p,_  hxPll    will, 

£ 
I.  believe,  be  almoft  always  lefs  than  the  true  value  of  C.     But  in  what  de- 
gree, 
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gree,  or  within  what  limits,  it  will  differ  from  it,  I  do  not  know.  But,  that 
we  may  form  fome  tolerable  conjecture  upon  the  fubjett,  I  will  now  proceed 
to  apply  this  exprefiion  to  the  computation  of  the  values  of  a  few  annuities 
for  three  joint  lives,  of  which  the  learned  Mr.  Morgan  has  given  us  the 
true  values  to  five  places  of  figures,    computed  ft.ric~tly  by   means  of  the 

£i                            P'9'  R<         pti  p"  R>i 
above-mentioned  exprefiion,  v,  '^  g  X  the  feries — — -  -[-  — £■ 

Pin  <£i»  Rm  Piv  6>iv  Pjy  Pv  Gv  Rv  Pvi   Qi  i  Rvt 

_]_.  "^- -f-  *- _]_  <-»  _l.  1 . 

»  r3  '  r+  '''  r5  /■<>  ~ 

Pvn  ©VII  £v« 

*r  &c.  continued  to  the  end  of  the  table  of  the  proba- 
bilities of  the  duration  of  human  life.  Thefe  true  values  are  contained 
in  the  leventh  table  of  Mr.  Morgan's  treatife  on  the  doclrine  of  annuities, 
page  273.  They  are  the  values  of  an  annuity  of  one  pound  a  year  for 
three  joint  lives  of  equal  ages,  from  the  age  of  60  years  to  the  age  of 
91  years,  inclufive  of  both.  And  they  are  computed  from  the  Northamp- 
ton table  of  the  probabilities  of  the  duration  of  human  life,  upon  a  fup« 
pofition  that  the  intereft  of  money  is  4  per  cent.  This  table  is  as  fol- 
lows. 


TABLE 


Dddd  2 


57* 


The  Principles  of  the  Doclrine  of 


TABLE 


XL1X. 


Containing  the  true  values  of  an  annuity  of  one  pound  a  year  for  the- 
joint  continuance  of  three  lives  of  equal  ages,  from  the  age  of  60 
years  to  the  age  of  91  years,  both  included ;  when  the  inter -eft  of  money 
is  4  per  cent. 

Computed  from  the  Northampton  table  of  the  probabilities  of  the  duration 

of  human  life. 


Ye  g>  i 

Years 

Tears      , 

Values  of  an 

Years 

Years 

Years 

Values  of  an 

in    the 

in   the 

t»   /Z>£ 

annuity  of  i  /. 

in    the 

in    the 

in    the 

annuity  of  I  /. 

a  year  for 

a  year  for 

age 

age  of  the 

a?*  «/"  /fo 

the  joint 

age 

age  of  the 

age  of  the 

the  joint 

of  the 

fecond 

third 

continuance 
of  all  the 

of  the 

fecond 

third 

continuance 
of    all     tbt 

fir  ft  life. 

life. 

life. 

three   lii'es. 

firft    life. 

life. 

life. 

three  lives. 

\ 

£ 

1 

£ 

60 

60 

60 

4.7826 

76 

76 

76 

1.9089 

6l 

6l 

6l 

4.6115 

77 

77 

77 

1.7846 

62 

62 

62 

4.4382 

78 

78 

78 

I-5843 

63 

63 

63 

4.2626 

79 

79 

79 

1.3906 

64 

64 

64 

4.0849 

80 

80 

80 

1.2121 

65 

65 

65 

3.9050 

81 

81 

81 

1.0685 

66 

66 

66 

3.7230 

82 

82 

82 

1. 01 17 

67 

67 

67 

3-539° 

83 

83 

83 

0.961  7 

68 

68 

68 

3-3533 

84 

84 

84 

0.S981 

69 

% 

69 

3.1662 

85 

85 

85 

0.7906 

70 

7° 

70 

2.9780 

86 

86 

86 

0.7690 

71 

71 

7i 

2.7895 

87 

87 

87 

c.7568 

72 

72 

72 

2.6015 

88 

88 

SS 

0.536S 

73 

73 

73 

2.4160 

89 

89 

89 

0.3233 

74 

74 

74 

2.2352 

9° 

9° 

90 

0.1346 

75 

75 

"75 

2.0636 

9' 

91 

9i 

0.1202 

CCCCLXXVIII.    Mr. 
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CCCCLXXVIII.  Mr.  Morgan  has  alfo  given  us,  in  his  valuable  trea- 
tife  on  annuities  before-mentioned,  pages  74,  75,  and  j6,  a  compleat  table 
of  the  true  values  of  an  annuity  of  one  pound  a  year  for  the  joint  continu- 
ance of  two  lives  of  equal  ages,  when  the  intereit  of  money  is  4  per  cent, 
computed  flriclly  from  the  aforefaid  Northampton  table  of  the  probabilities 
of  the  duration  of  human  life,  for  every  age  of  life  from  the  age  of  one 
year  to  that  of  9 1  years,  inclufively.     This  table  is  as  follows. 


TABLE 


L. 


Containing  the  true  values  of  an  annuity  of  one  pound  a  year  for 
the  joint  continuance  of  two  lives  of  equal  ages,  from  the  age  of  one 
year  to  the  age  of  9 1  years,  inclufively ;  when  the  inter efl  of  money 
is  4  per  cent. 

Computed  from   the    Northampton    table    of  the   probabilities    of  the 

duration  of  human   life. 


Tears 

Years 

in     the 

in  the  age 

age 

"f 

of  the 

the  fecond 

irfl    life. 

life. 

Values  of  an 

annuity  of  I  /. 
a  year  for 

the  jcint  con- 
tinuance of 

both    lilies. 


Years 
in     the 

age 

of    the 

frjl     life. 


Years 
in  the  age 

°f 
the  fecond 

life. 


\  Values  of  an 
annuity  of  \  I. 

a  year  for 
the  joint  con- 
tinuance of 
loth      lives. 


I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

1 1 

12 

J3 


1 
2 

3 

4 

5 
6 

7 
8 

9 

10 

1 1 
12 

13 


10.5432 
11.3227 

'2-593' 
13-1723 

J3-6352 
I3-9355 

14.1320 

14.2031 
14.2356 
14.1709 
14.0530 

13-9311 

*3-75l6 


14 

14 

15 
1& 

15 

16 

J7 

18 

'7 
18 

J9 

'9 

20 

20 

21 

21 

22 

22 

23 

23 

24 

24 

25 

26     , 

25 
26 

£. 
13.5638 

13-3673 

13.1  616 

12.9461 

12-7201 

12.5346 

12.3928 

12.2985 

12.2038 

12.1089 

12.0139 

1 1.9  191 

11.8242 
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Tears 

Yean 

in    the 

in  the  age 

age 

of 

of  the 

the  fecond 

firjl  life. 

life. 

Values    of  an 

annuity  of  \l. 

fear  for 
the  joint   con- 
tinuance of 
both     lives. 


Tears 

Tears 

in    the 

in  the  age 

age 

of 

of  the 

the  fecond 

firft    life. 

life. 

Values  of  an 
annuity  of  \l. 

a  year  for 
the  joint  con- 
tinuance 
of  both  lives. 


27 

28 
29 
30 
31 

32 

33 
34 
35 
36 
37 
38 

39 

40 

41 
42 
43 
44 
45 
46 

47 
4S 

49 
5o 
5i 
52 
53 
54 
55 
5t 
57 
58 
59 


27 
28 

29 

3° 
3i 
32 
33 
34 
35 
36 
37 
38 

39 

40 

41 

42 

43 

44 

45 
46 

47 
48 

49 
50 
5i 
52 
53 
54 
55 
56 
57 
5S 
59 


1 1 
1 1 


9- 

9- 
9- 

9- 


11.7292 
11. 6351 
11.5422 
1 1.4500 
3007 
1462 
10.9880 
10.8240 
10.6538 
10.4782 
10.2962 
10.1073 
91 10 
7065 

5532 

396° 
9.2358 
9.0723 
8.9054 

8-735° 
8.5608 

8.3829 

8.2008 

8.0779 

7-9599 
7.7818 
7.6006 
7.4165 
7.2294 
7.0392 
6.8459 
6.6494 
6.4497 


60 

60 

61 

61 

62 

62 

63 

63 

64 

64 

65 

65 

66 

66 

67 

67 

68 

68 

69 

69 

70 

7° 

71 

7i 

72 

72 

73 

73 

74 

74 

75 

75 

76 

76 

77 

77 

78 

78 

79 

79 

80 

80 

Si 

81 

82 

82 

83 

83 

84 

84 

8| 

85 

86 

86 

87 

87 

88 

88 

89 

89 

90 

9° 

91 

91 

6.2463 

6.0407 

5-8313 
5.6188 

5-4031 
5.1843 

4.9626 

4-7381 
4.5111 

4.2821 
4.0516 

3.8203 

3-5^93 
3-36°5 
3.1364 

2-9192 
2.7182 

2-5427 
2.2976 
2.0694 

1-8570 
1.6868 
1.5998 
1. 5144 

1.4143 
1.244,62 

1-213,51 
1.132,87 
0.840,92 

0.554,77 
0.298,169 

0.240,383 


CCCCLXXIX.    And 
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CCCCLXXIX.  And  the  Northampton  tabic  of  the  probabilities  of  the 
duration  of  human  life,  from  which  the  two  foregoing  tables  or  the  values 
of  an  annuity  of  one  pound  for  two  and  three  joint  lives  were  computed, 
is  given  us  likewife  in  Mr.  Morgan's  aforefaid  treadle  on  annuities,  page 
267,  and  is  as  follows. 


TABLE 


LI. 


Reprefenting  the  probabilities   of  the   duration  of  human    life    at    the 
feveral  ages   therein   ?nentionedi  from    the  age   of  one  year  to  the 
age  of  92  years,    inclufvely ;    as  deduced  by  Dr.  Price  from  ob- 
fervations  on   the  bills  of  mortality  at  Northampton. 


Age. 

Perjbns 
living. 

Jp. 

Perfons 

living. 

Age. 

Perfons 
living. 

Age. 

|     Perfons 
1     /w/»£. 

I  year. 

849 

25 

475 

49 

293 

73 

99 

2  years. 

722 

26 

467 

50 

284. 

74 

91 

3 

672 

27 

459 

5l 

2  75 

75 

83 

4 

646 

28 

45* 

52 

267 

76 

75 

5 

625 

29 

443 

53 

259 

77 

67 

6 

609 

30 

435 

54 

251 

73 

60 

7 

596 

31 

428 

55 

243 

79 

53 

■    8 

586 

32 

421 

56 

235 

80 

46 

9 

577 

33 

414 

57 

227 

Si 

39 

10 

57° 

34 

407 

5S 

219 

82 

S2 

1 1 

564 

35 

400 

59 

21  I 

S3 

26 

12 

55$ 

S^ 

393 

60 

20J 

84 

21 

l3 

553 

37 

386 

61 

l95 

85 

'7 

H 

548 

3S 

379 

62 

87 

86 

13 

15 

543 

39 

372 

63 

179 

87 

10 

16 

53^ 

40 

365 

64 

171 

88 

8 

'7 

533 

41 

357 

65 

163 

89 

6 

1  8 

528 

42 

349 

66 

l55 

90 

4 

r9 

5-2 

43 

34i 

67 

M7 

91 

2 

20 

5*5 

44 

333 

68 

'39 

92 

1 

21 

507 

t5 

325 

69 

*3' 

93 

0 

22 

499 

46 

3i7 

7° 

J23 

23 

491 

47 

309 

7l 

U5 

24 

48} 

48 

301 

7Z 

107 
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CCCCLXXX.     By  the  help  of  thefe  two  laft  tables  we  may  apply  the 
£        Pl         g  X  P'  _  h  X  Pi 
exprefiion  B  x     ~p    *       x  i1'  -7  x  ft'  t0  t'ie  ^i^covery  of  near  values 

of  the  feveral  annuities  for  three  joint  lives  of  equal  ages,  of  which  we 
have  feen  the  true  values  above  in  Table  XLIX,  Art.  cccclxxvii.  This 
may  be  done  in  the  manner  following. 


CCCCLXXXI.     When  the  three  lives  are  all  of  the  fame  age,  ^  and 
R  will  be  equal  to  P,  and  gg  and  Rl  will  be  equal  to  P1,    and  gy  and  Rn 

gi  Ri 

will  be  equal   to  P".      Therefore  in  this  cafe  g,  or  — '— — j     will   be    == 

pi  pi  Q"  £n  P"  P11  : 

— ?    and  b,  or  — — — ,    will  be  =   — — —  J     and  confequently  g  x 

pi  pi  Pi  x  Pi  X  Pi 

P1  will  be  =  x  pi  = ;     and  h  X  P1  will  be  = 

r  r  * 

pn  pit                       pn  x  pn  x  pi  pn  pn 
—    x  Pi  = J      and  b  X  P»  will  be  =   — - —    X 

pn  x  P"  x  P'i 

p„  __   . .        Therefore  g   x    P1  —  h  x  P1    will   be  = 

pi  x  P<  xF  P»  x  P»  x  P1  pi  x  P'  x  Pi  x  r 

Pn  x  P»  X  Pi  Pi  x  P'  x  P'  X  r  —  P11  X  P»  x  Pi 


rz  rz  i     and  £  x  Pi 

P1    X  P1   x  Pi        P'i  x  P»  x  P»        Pi  x  P'  x  Pi  xr 

—  £  x  P"  will  be  = ; = : 

Pn  x  P»  X  P"  Pi  x  P'   X  Pi   X  r  —  P"  X  P11  x  P" 

= ;    and  con: 

Pi  X  Pi  X  Pi  X  r  —  P"  x  P"  x  P1 

gX  pi  -  i,x  Pi  r- 

*Wmi]YgXPn-bxpn  Wl11  be  =  pixPixPixr-P"xP-xP" 

rz 
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<P\  x  Pi  x  Pt  k  r  —  P"  xP»  y  P*  £  pt 

~     Pl  x  Pl  x  P*  x  r P"  x  Pu  x  p~'1'  Therefore    ft      X    -p-    x 

gX  Pt  -  AX  p. 

'<r  x  Pi  _  /;  x  p77>     or  l'ie  nc,lr  va'lie  °f  an  annuity  of  one  pound  a  year 

o 

for  the  three  joint  lives,  will,  in  this  cafe  of  an  equality  of  the  three  ages, 

C       P*  Pi  x  pi  x  pi  x  r  —  P"  x  P'»  x  pi 

be  -     P  k  -p     x     pt  x  p«  x  P'  x  r  —  Pn  x  piMTpf,  J      which    I 

take  to  be  the  mofl  convenient  form  to  which  this  expreliion  can   be   re- 
duced. 


An  example  of  the  computation  of  the  near  value  of  an  annuity  of  one 
pound  a  year  for  the  joint  continuance  oj  three  lives  of  equal  ages, 
by  means  of  the  foregoing  exprefion. 

CCCCLXXXII.     Let  it  now  be  required,  by  means  of  this  expreliion, 

£        pi  Pi    x   P>   X  Pi   X  r  -    P»  x  P"  X  Pi 

B  *  -p-  X    pi  x  pixPl  Xr^.PuxpuxPlLi      to  find  a  near  value 

of  an  annuity  of  one  pound  a  year  for  three  joint  lives  all  of  the  age  of 
60  years,  when  the  intereft  of  money  is  4  per  cent,  according  tQ  the  fore- 
going Northampton  table  of  the  probabilities  of  the  duration  of  human 
life  ;  of  which  annuity  we  have  feen  above,  in  Table  XLIX,  that  the 
true  value  is  £4.7826. 

Now  it  appears  from  Table  L,  Art.  cccclxxvih,  that  P,  or  the  value  of 
an  annnity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives  that  are 
both  of  the  fame  age  of  60  years,  when  the  intereft  of  money  is  4  per  cent, 
and  according  to  the  Northampton  table  of  the  probabilities  of  the  duration 
of  human  life,  is  £6.2468.  And  it  appears  by  the  laid  table  of  probabili- 
ties, that  the  number  of  perfons  therein  fuppofed  to  be  living  at  the  feveral 
ages  of  60  years,  61  years,  and  62  years,  are  203,  195,  and  187.  There- 
fore P  is  =  203,  P'  =  195,    and  P»  is  =:  187. 

Alfo,  fince  the  intereft  of  money  is  fuppofed  to  be  4  per  cent,  r  will 
be  =  1.04. 

Therefore  Pi  x  P1  x  P'  x  r  will  be  (=  195  x  195  x  195  x  1.04  = 
7,414,875x1.04)  =  7,711,4^0.001  and  P"  x  Pu  x  P1  will  be  (= 
187  x  187  x  195  =  34,969  x  195)  =  6,818,955  j  and  P"  x  P"  x  Pir 
will  be  (=  187  x  187  x  187  =  34,969  x  187)  =  6,539,203.     Therefore 

E  e  e  e  P1   x 


» 


if  the  Dotfrtni  of 

P'  x  P'  x  Pi  x  r  —  P[l  x  P"  x  P1  will  be  (  =  7,711,470  — 
6,818,955)  =  892,515  •,  and  P1  x  pi  *  P*  x  r  —  P"  x  P"  x  P1' 
will  be  (=7,711,470  —  6,539,203)  =  1,172,267;  and  confequently 
P*  x  P*  x  Pl  x  r  —  p"  x  P"  x  P'  892,515 

Pi  x  P»  x  P'  x  r  —  P11  x  P»  x  P"    wil1  be  =   1,172,267   =0-76r>35- 
p«  P>Xp.X?.Xr-   P"  X  p»  x  pi 

Therefore     -p     X     the  fraction     px  x  p,  x  p,  x  r  -  pnXP»Xpr* 

will  be   (=  -p-  X  0.761,35=  —  X  0.761,35=   ~3 )  -  0.731 

£        Pi  Pi  X  Pi  X  P*  x  r  —  P"  X  P"  X  Pi 

34  j  and  JSx    y    X    p,  x  p,  x  p»  x  r  — ■  P"  X  p»  X  p«  wil1  be  C= 

P  X  0.731,34  a=  6.2468  X  0.731,34)  =  4-5685.  Therefore  4-5685  is 
a  near  value  of  the  propofed  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  three  lives,  all  of  the  age  of  60  years,  when  the  intereft  of 
money  is  4  per  cent,  according  to  the  Northampton  table  of  the  probabili- 
ties of  the  duration  of  human  life.     Q^E  I. 

This  value  of  the  propofed  annuity  is  lefs  than  its  true  value!  £4.7826, 
(given  above  in  Table  XLIX,)  by  the  difference  £0.2141,  which  is  about 
a  2 2d  part  of  the  laid  true  value,  £4.7826. 


Near  values  of  an         CCCCLXXXIII.     If  the  values  of  an  annuity  of  one  pound  a  year  for 

annuity   of    one  the  joint  continuance  of  three  equal  lives  of  the  ages  of  61  years,  62  years, 

thre"''^  }  •  '  ;'r'  f  i  years'  64Years'  &c-  t0  tne  age  of  91   years,  inclufively,  are  computed 

lives  of  the  aires  ...  ,  r     ,       r  •  j  rr  -n  *  ' 

of  61  years,  62  in  the  fame  manner  by  means   of  the  faid    expreiiion,     B     x      -p~       x 

years,    03  years, 

64  years,  &c.   to  <r  X  P'  -  b  X  P»  £       P^_  P'   X  Pi  X  Pi  X  r  —  P"  X  Pn  X    Pi 

%Z*JL&  F^Tx^3     °<  B  *    P    *     P«  x  P'    X  P.  x  r  -  pTTTP^TpT. 

competed  from      tney  will  be  found  to  be  as  follows;  to  wit. 
the     fame     cx- 

for  three  equal  joint  lives  of  the  age  of  61  years,  =  4.3992, 

of  the  age  of  62  years,  =  4.2281, 

of  the  age  of  63  years,  =  4-0555, 

of  the  age  of  64  years,  =  3.8814, 

of  the  age  of  65  years,  ==  3-705^, 

of  the 
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•of  the  age  of  66  years, 
of  the  age  of  67  years,  = 
of  the  age  of  68  years,  =   j. 
of  the  age  of  6g  years,  =  : 
of  the  age  of  70  years,  =  2.8153, 
of  the  age  of  71   years,  =  2.63; 
of  the  age  of  72  years,  =  2.46c, 
of  the  age  of  73  years,  =  2.2857, 
of  the  age  of  74  years,  =  2.1 156, 
of  the  age  of  y$  years,  =   1.95 13, 
of  the  age  of  76  years,  —  1.7961, 
of  the  age  of  77  years,  —  1.6861, 
of  the  age  of  78  years,  =  1.5067, 
of  the  age  of  79  years,  =  1 .3398,. 
of  the  age  of  80  years,  =  1.1842, 
of  the  age  of  8 1  years,  =  1 .0439, 
of  the  age  of  82  years,  =  0.98201, 
of  the  age  of  8^  years,  =  0.92350, 
of  the  age  of  84  years,  =  0.87917, 
of  the  age  of  85  years,  =  0.729^ 
of  the  age  of  86  years,  =  0.72759, 
of  the  age  of  87  years,  =  0.69995, 
of  the  age  of  88  years,  =  0.50505, 
of  the  age  of  89  years,  =  0.31932, 
of  the  age  of  90  years,  =  0.12872, 
and  of  the  age  of  91  years,  =  0.120 19. 

Thefe  near  values,  we  may  obferve,  are  all  lefs  than  the  true  values  of  the* 
fame  annuities,  given  above  in  Table  XLIX.  And  ibis  will  be  found  co 
be  the  cafe  in  moil  inftances,  except  when  fome  of  the  lives  are  very 
young;  and  then  it  fometimes  happens  that  the  near  values  of  an  annuity 
for  three  joint  lives,  obtained  by  the  foregoing  expreffion,  is  greater  than' 
its  true  value. 


Eeee  2  <'■".    .^XXIV.    Tfee 
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T&e  ^foen-ts  CCCCLXXXIV.     The  differences  of  thefe  near  values  of  the  afore- 

near  valueTof  an  *~a^  anrm'ties  f°r  three  equal  joint  lives  from  their  true  values  contained 

annuity  of    oie  above  in  Table  XLIX,  are  as  follows  ;  to  wit, 

fpund  a  year  for  r  r  r 

Jhree    joint  Hires  **' r  *»'  **" 

and  the  corr*:  4.61 15  —  4-3992      =     O.2123;. 

fponding  true  v$.  4.4282  —  4.228  r      =      0.2101  v 

lues  of  the  fame  T  TJ 

ajjuuity.  4.2626  4-0555      =      O.2071   ; 

4.0849  —  3-8814  =   O.2035  ; 

3.9050  —  3.7059   =   O.1991  ;. 

3.7230  —  3.5293  «=■  0-*937  i 

3-539°  —  3-35l6  =  0.1874; 

3-3533  —  3-l73°     =  0.1803  i 

3.1662  —  2.9942  =  0.1720  ; 

2.97S0  —  2.8153  =  0.1627; 

2-7%95  —  2.63.70  —    0.1525; 

2.6015  —  2.4600  =  0.1415  ? 

2.4160  ■ —  2.2857  =  0.1303  » 

2.2352  —  2.1156  =  0.1196; 

2.0636  —  1-95*3     —  0.1 123; 

1.9089  ■ —  1.7961  =  0.1128; 

I.7846  1. 6861       =      O.O985  ; 

*-5843  —  i-5c67     =     0.0776; 

1.3906  —  1.3398     =     0.0508  ; 

I.2I2I  —  1.1842     =     0.0279; 

1.0685  —  1-0439     =     0.0246; 

I. OI  17  —  0.982,01   s=   O. C29. 69  ; 

,  O.9617  0.923,50   =   0.038,ZO; 

O.8981  —  o.8yg,iy     —     0.078,93  ; 

0.7606  —  0.729,54  =  0.031,06; 

O.7690  —  0.727,59   =   0.041,41  ; 

O.7568  —  0.699,95   =   0.056,85  ; 

O.5368  — -  0.505,05   =   0.031,75;. 
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0-3233  —  °-3'9'32  =  0.003,9s  j 
0.1346  —  0.128,72  "=■  0.005,88  -, 
0.1202  —  0.120,.!  9  =  o.ooo,or. 


CCCCLXXXV.     And  the  proportions  of  thefe  differences  to  the  (aid  Tiie  proportion* 
true  values  themfelves  are  exprefled  by  the  following  fractions,   to  wit,  aWerenc^wTht 

faid   feveral   true 
Illllllirril       values,   refpett- 

«'     2T    To'    To*    79>    T9>    Ts'    Is'    18'    Ts'    Ts'    il'  ive1^ 

iiiiiriiiiir 


8'  78»  Is'  lo'  27'     4?" 

1  1  1           1             ,i 

— >  — ?»  <r~>  — 5  and    ■ 

13'  16  8 i  22                12020 


.* 


Thefe  fractions    (though    they    are   not  fo  fmail  as   might  have   been  A  conclusion  from 
wifhed,)  are  fufficiently  fmall  to  make  the  foregoing  near  values  of  an  an-  '  e  °reSoin.S  ex- 

V  ,        '        r        1  1  •    •       1?       °  r     1  f  /-  amples  in  favour 

nuity  or  one  pound  a  year  for  three  equal  joint  lives  of  the  ages  or  60  years,  0f  t^e  ufcfulnefs 
61  years,  62  years,  &c.  to  the  end  of  life,  of  very  confiderable  ule  in  practice,  of  the  foregoing 
And  therefore  we  may  conclude  from  them  that,  in  eftimating  annuities  expreffion,  when 
for  three  equal  joint  livesin  the  latter  period  of  human  life,  afcer  the  age  \  e  a*?es  °    l  e 

'    _  ~        ,  >  -  "       r  '  d     three  lives  are  e- 

of  60  years,    the  exprefiion  qual  to  each  other 

£         P1  Pi  xPi   x  P1  Xr  —   P»   X  P"  X  ?i  £        Pi  and   are  not  lefa, 

B   X       T     X      p.xP.    xPiXr-P.-xP.xP'.'       or  B    X     -p     X   than  60  years. 

g  X  P>  _  h  X  Pi 

■  x  r>t — ,  x  p1|7      may  fafely  be  adopted,  as  a  means  of  determining  the 

values  of  fuch  annuities  to  a  tolerable  degree  of  exa&nefs. 


CCCCLXXXVI.     But  it  may  be  doubted,  perhaps,,  whether  this  ex-  An  ;nqu;ry  5^ 
prefrion  will  be  equally  ulcful  in   determining  the    values  of  annuities  for  the  ufcfulnefs  o£T 
thiee  joint  lives,  when  the  ages  of  the  lives  are  younger  than  60  years,  and  the  faid  expreffion 
when  the  three  lives  are  not  all  of  equal  ages.     Now,  in  order  to  form  fome  ,notner  cales- 
judgement  upon  this  matter,    it  will  be  necefTary  to  try  this  approximation 
in  fome  other  inftances,  in  winch  the  three  lives  fhall  be  much  younger  than 
60  years  of  age,  and  likewiie   in   fome  inllances  in  which  the  three  lives 
fhall  not  be  all  of  equal  ages.      And  with  this  view  I  fhall  now  prelent  the 

reader- 


583  V  '        '  ', 

read               four  more                                                    s  hree  joint 

lives,  of  whii                <a-£*  an  annuity 

of  one   pom                      r  thr<  jf  5  years, 

10  years,     15  )■              •.,  ■•  45?    50, 

55,  60,  65,  an.d  70  years,  am  that  differ 

from  each  other  by   10  years  and   20  year  ie  youngeft 

lives    are  of  the  ages   of  5    years,     io  ye:  0  years,    25 

years,    30  years,    35,    40,    45,    50?   55-,   60,    6$t   ;;o,    .     I  ,  years,   arxi 

the  two  latter  contain  the  near  values  of  t  oned  in  the 

£  Pi 

two  former  tables,     which  refuk  from   the   expreffion    B  x       ~p        X 

2  x  P1  -  h  x  Pi 

5 7 E~ •       The  two  firfl  tables  have  been  communicated  to  me 

g  X  fi  —  fox  irii 

by  Dr.  Price,  and  the  two  latter  have  been  computed  by  an  able  arithme- 
tician, who  was  employed  for  that  purpbfe  by  Mr.  Morgan,  of  the  Society 
for  equitable  Afllirances  near  Black-friars  Bridge.  In  alt  the  four  tables  the 
interefl  of  money  is  fuppofed  to  be  4  per  cent,  and  the  table  of  the  probabi- 
lities of  the  duration  of  human  life,  upon  which  the  calculations  are  founded, 
is  not  that  of  Monfieur  de  Parcieux,  (lb  often  mentioned  in  the  courfe  of 
this  work,)  nor  yet  the  Northampton  table  of  thofe  probabilities  given 
above  in  An.  cccclxxix,  but  a  new  table  derived  from  the  faid  North- 
ampton table  by  Dr.  Price,  and  called  by  him  "  The  new  Northampton 
'Table  of  tbofe  probabilities"  being  an  improvement  on  the  laid  former 
Northampton  table,  and  (as  I  am  informed,)  differing  but  little  from  it* 
Thefe  four  tables  are  as  follows. 


TABLE 


L  I 


N  N  U  IT  i  • 


sh 


T     A 


L    E 


L1L 


Containing  t  he  true  values  of  an  annuity  of  one  pound  a  year  for  the 
joint  continuance  of  the  lives  of  three  perfpns  all  of  the  fame  age, 
at  the  fever al  ages  of  5  years,  10  years,  15  years,  20  years, 
25  years,  30  years,  35  years,  40  years,  45  years,  50  years, 
55  years,  60  years,  65  years,  and  70  years  j  -when  the  inter ef  of 
rr  .  y  is  4  per  cent. 

Cov ,    Ld  from  Dr.  Price's  new  Northampton  table  of  the  probabilities  of 

the  duration  of  human  life. 


Tears 
in     the 

age 

of    the 

firft     life. 

Tears 
in  the  age 

°f 
the  fecor.d 

life. 

/«  /A«  age 
"f   ' 

life. 

Fa  lues  of  an 
a  1:  unity  of  one 
found  a  year 
for  the  joint 
continuance  of 
the  three  lives. 

£• 

5 

5 

5 

1 1. 1704 

10 

IO 

IO 

1 2.2006 

15 

15 

*5 

1 1.2746 

20 

20 

20 

10.3429 

25 

25 

25 

9.795,42 

SO 

3° 

30 

9.221,10 

35 

35 

35 

8.585,22 

40 

40 

40 

7^65,05 

45 

45 

45 

7. 126,40 

50 

5° 

50 

6.317,17 

55 
60 

65 

55 
60 

65 

55 
60 

65 

5.550,60 

4-755>°3 
3.914,00 

70 

7°      1 

70      1 

2.995,84 

TABLE 


sH 
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TABLE 


LIIL 


Containing  the  true  values  of  an  annuity  of  one  pound  a  year  for 
the  joint  continuance  of  the  lives  of  three  perfons  of  unequal  ages, 
that  differ  from  each  other  by  10  years  and  20  years,  when  the 
age  of  the  youngefi  life  is  either  5  years,  or  10  years,  or  15 
years,  or  20  years,  or  25  years,  or  30  years,  or  35,  or  40,  45 
50,  55,  60,  65,  70,  or  75  years;  upon  a  fuppqjition  that  the 
interejl  of  money  is  4  per  cent. 

Computed  from    Dr.    Price's    new  Northampton    table   of  the   pro* 
labilities   of  the   duration    of  human  life. 


Tears  in 
the  age  of 
the  fir Jl, or 

youngcf, 
life. 


Years 

in  the  age 

of 

the  fecond 
life. 


years 
in  the  age 

of  the 
third,    or 
oldejl,  life. 


Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
the  three  lives. 


5 
10 

*5 
20 

25 
3° 

35 

40 

45 

50 

55 
60 

65 
70 

75 


'5 

25 

20 

3° 

25 

35 

30 

40 

35 

45 

40 

50 

45 

55 

50 

60 

55 

65 

60 

70 

65 

75 

70 

:8o 

75 

«5 

80 

90 

85 

95 

10.6551 

10.4379 
9738,56 
8.986,72 
8.313,10 

7-57°^3 
6.816,07 

5-994,15 
5.145,62 

4-2i9>37 
3-297^8 
2.408,48 
1.623,48 
1.122,51 
0.169,37* 


TABLE 
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5*S 


TABLE 


LIV. 


Containing  approximations  to  the  values  of  the  annuities  for  three  equal 
joint  lives  mentioned  above  in  Table  LII ;    •when   the   inter ejl  of 
money  is  4  per   cent. 

Computed  from  Dr.  Price's  new  Northampton  table  of  the  probabilities  of 

the  duration  of  human  life,    by  means  of  the  exprejjion  s  x     —~X 

g  X  Pi  -  h  X  Pi  £     Pi       pixPixfixr-Pwx  Pn  x  Pi 

gXPi  -h  xpu>  orBx~p  X  pi  x  Pi  x  Pi  xr  —  pn  x  P"TpT7? 
given  above  in  Art.  cccclxxvi  and  cccclxxxi. 


tears 
in     the 

age 

of    the 

firjl     life. 


Years 

Years 

in  the  agt 

in  the  age 

of 

of 

the  fecond 

the  third 

life. 

life. 

Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuance  of 
the  three  lives . 


' 


5 
10 

15 

20 

25 

30 

35 
40 

45 
5° 
55 
60 


5 

5 

10 

10 

15 

*5 

20 

20 

25 

25 

3° 

30 

35 

35 

40 

40 

45 

45 

50 

50 

55 

55 

60 

60 

65 

65 

70 

70 

10.4912 
12.3942 
n.4322 
10.2377 
9.667,62 
9.073,29 
8.426,20 
7.691,08 
6.941,47 
6.118,36 

5-342,53 
4-543,77 
3-718,59 

*'s39>99 


Ffff 


TABLE 
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TABLE 


LV. 


Containing  approximations  to  the  values  of  the  annuities  for  three  joint 
lives  of  different  ages.,  mentioned  above  in  'table  LIII-,  when  the 
interejl  of  money  is  4  per  cent. 

Computed  from  Dr.  Price's  new  Northampton  table  of  the  pro~ 
labilities    of  the  duration    of  human  life,    by   means  of  the  ex- 

n-       £     .       pi  ?X  Pi  -  bX  Pi  .  ,  ,  '        . 

pre  lion  b      X    -_-    X     —. : — ==— %     given   above  in  Art* 

r  •"  P  gX  pi  -  h  x  i>ii»     6 

CCCCLXXVI. 


Tears  in 

Years 

years 

the  age  of 

in  the  age 

in  the  age 

the  frJi,or 

of 

of  the 

youngeft, 

the  fecond 

third,    or 

life. 

life. 

cldef,  life. 

Values  of  an 
annuity  of  one 
found  a  year 
for  the  joint 
continuanceof 
the  three  lilies. 


5 
10 

15 
20 

25 
3° 
35 
40 

45 

50 

55 
60 

65 
70 

75 


'5 

25 

20 

30 

25 

35 

30 

40 

35 

45 

40 

50 

45 

55      . 

5° 

60 

55 

65 

60 

7° 

65 

75 

70 

80 

75 

85 

80 

90 

85 

95 

9'13*5 

10  5080 

9.858,45 
8.756,27 
8. 068,36 

7-M3^5 
6.594,61 

5786,88 

4-947>33 
4.044,10 

3-i8«>57  ' 

2-332>36 
1.604,14 

1-093,25 

0.169,378 


CCCCLXXXVII.    Th; 
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annuities  in  Table 
LIV. 


CCCCLXXXVII.     The  differences   between  the  true  values  of  the  Thc  differences 
annuities  for  three  equal  joint  lives,  mentioned  in  Table  LII,  and  the  near  °it]^  ttoeva)«ei 
values  of  the  fame  annuities  which  are  contained  in  Table  LIV,  are  as  fol-  for  'thrc.jnnequr.i 
lows  ;  to  wit,  joint  lives  inTabte 

LII  and  the  new 
/,  f  f  values  of  the  fame 

1 1. 1704  —  10.4912  =  0.6792  j 

I2.20C6  +  I2.394O  =  O.I936; 

. —    II.2746  -J-  II.4322  =  0.15761 

IO.3429  —  IO.2377  =  O.IO52   i 

9.796,42  —  ^.66y,6z  —  0.128,80  i 

9.221,10  —  9.073,29  =  0.147,81  ; 

8.585,22  —  8.426,20  =  0.159,02  ; 

7.865,05  —  7.691,08  =  0.173,97; 

7.126,40  —  6.941,47  =  0.184,93  ; 

6.317,17  —  6.118,36  =  0.198,81  j 

5.550,60  —  5.34Z,53  ==  0.208,07  ■» 

4-755>°3  —  4-543,77  =  0.211,265, 

3.914,00  —  3-7l8>59  —  0.195,415 

2.395,84  —  2.839,99  =  0.155,85. 


CCCCLXXXVII  I.     It  may  be  here  obferved  that  all  the  foregoing  A  comparifon  of 
ttear  values  of  annuities  for  three  equal  joint  lives,    contained  in  Table  ,the  faid  near  va" 

lues  with  the  cor- 

LIV,  and  which  were  obtained  by  means  of  the  expreffion  B  x    -p-    x  values.0'"3  ^ 

piXPiXPiXr-  P"  X  Pn  X   pi  £  '   pi        gX  P*  -  bx  P* 

pi  x  P»  x  P«  x  r  —  P"  x?"  x  Pi«'    or  B  X  ~P    X  gXP*-hX  P'*y 

are  not  lefs  than  the  true  values  of  the  fame  annuities  refpectively,  (as  was 
the  cafe  with  the  near  values  of  annuities  for  three  equal  joint  lives  of  the 
ages  of  60  years,  61  years,  &c.  to  91  years,  obtained  above  in  Art. 
cccclxxxii  and  cccclxxxiii  by  means  of  the  fame  expreffion  ;)  but  two 
of  the  faid  near  values,  to  wit,  £12.3940  and  £11.4322,  (which  relate 
to  the  ages  of  10  years  and  15  years,)  are  greater  than  the  corre- 
fponding  true  values,  £12*2006  and  11.2746. 

Ffffa  It 
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A  remark  on  the        CCCCLXXXIX.     It  may  alfo  be  obferved  that  all  the  foregoing  dif- 
iiiagnitudeo^^e  ferences    between  the  true  values   and  the  near  values  of  thofe  annuities,, 
with   refpeft    to  except  the  firft  difference  £0.6 792,   (which  relates  to  the  age  of  5  years, 
one  year's  anau-  and  is  much   greater  than   any  of  the  others,)    are  lefs  than  £0.25,  or  a, 
'«>'•  quarter  of  a  year's  annuity  •,    which,    with  a  view  to  practical  purpofes,  can 

hardly  be  confidered  as. a  very  important  error. 


The  proportions        CCCCXC.     The  proportions  of  the  foregoing  differences  to  their  feveral' 
ot  thefaid^ffir-  correfp0nding  true  values  are  expreffed  by  the  following  fractions  -,  to  wit,, 

veral  correfpond-     II  I  II  III  III 

ing  true  values .of  ^  5       gp       ~  %      7g">      Z^9       ^y      ~  >      ~ 9        Jg>      ^  ^9 

the  faid  annuities.  0  /  y.  1  jd  tj  d  s 

—  5  — >  and  —  •  Thefe  fractions  are,  for  the  moil  part,  confi- 
22  20  19  r 

derably  lefs  than  the  fractions  in  Art.  cccclxxxv,  which  exprefs  the  pro- 
portions of  the  differences  of  the  near  values  and  true  values  of  the  former 
Jet  of  annuities  for  three  equal  joint  lives,  (where  the  ages  were  60  years 
and  upwards,)  to  their  correiponding  true  values.     We  may  therefore  con- 

£     Pi      Pi  X  P«  X  P«  x  r  —  P"  x  P"  X  Pt 
elude  that  the  expreffion  BxjX  pi  x"p»  x  p*  *  r  —  P11  X  P"  X  P"»> 

or   5   x  -p    x  - — pi  _jjXpii  >   W1U  be  as  "feful,   or  rather  more  fo,  in 

o 

computing  the  values  of  annuities  for  three  equal  joint  lives,   when  th#, 
lives  are  tinder  the  age  of.  60  years  as  when   they  go  beyond  it. 


The  differences         CCCCXCI.     The  differences  between  the  true  values  of  the  annuities 

value?"  f^th  trUC  for  three  l°'nt  liveS  °f  uneclual  age!i  whlcn  c1lffer  from  each  0ther  by  IO 
Tuiit&i°foi  three  vears  ar)d  2°  ycars»  given  above  in  Table  LIII,.  and  the  near  values  of  the 
joint  lives  of  un-  fame  annuities  which  are  contained  in  Table  LV,  are  as  follows  ;  to  wit, 

equal  ages,  men- 
tioned in  Table  /■  r  r 
LIII,    and  the  *»     -                          *>  e 
r.ear  values  of  the  IO.6551.  —      9-^l^S          =      I-522°5 

TaWcTvUie*  'n  —   IO-4379  +IO.5080.         -      0.0701-, 

<—    973s>56    T"    9-85S,45     =    0-119,89,; 

8.986,72 
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8.986,72 

— 

8.756,27 

= 

£- 

0.230,45^. 

8.313,10 
7-570,83 

6.8  16,07 

— 

8.068,36 

7>343>65 
6.594,61 

= 

0.244,74  > 
0.227,18  ? 

0.221,46  ;. 

5-994.15 

5.145,62 

— 

5.786,88 
4-947>33 

— 

0.207,27  ; 
0.198,29  ; 

4-219,37 

— 

4.044,10 

rrr 

0.175,27  ; 

3.297,98 
2.408,48 
1.623,48 

— 

3.181,57 

2.332,36 

1.604,14 

O.I  16,41    ; 

0.076,12  ; 
0.019,34; 

1.122,51 

— 

1-093,25 

—^ 

0.029,26  ;. 

0.169,378    0.169,378    S3       Q.0O0,00O, 


CCCCXCII.     In  looking  over  the  near  values  and  true  values  contained  A  comparifon  of; 
in  the  foregoing  article  we  may  obferve,  that  the  near  values  are,  for  the  the  l"aid  near  va- 
moft  part,  lefs  than  the  correfponding  true  values  ;    but  not  conftantly  fo  •  lues  with  the  cor' 
for  the  near  values  £10.5080  and  £9.858,45,  (the  former  of  which  relates  v£.ding    "*' 
to  three  lives  of  the  ages  of  10,    20,  and  30  years,  and  the  latter  to  three 
lives  of  the  ages  of  15,  25,  and  35  years,)  are  greater  than  the  correfpond- 
ing true  values,  £10.4379  an^  £9-738>56  :  which  agrees  pretty  much  with 
what  was  obferved  in  Art.  cccclxxxviii  concerning  the  near  values  and' 
the  true  values  contained  in  Art.  cccclxxxvii. 


CCCCXCIII.     It  may  alfo  be  obferved  that  all  the  foregoing  differences  A  remark  on  the 

between  the  near  values  in  Table  LV  and  the  correfponding  true  values  in  magnitude  of  the 

Table   LIU,     contained    in    Art.    ccccxci,    except    the    firfl   difference,  faidh  differences  ! 

£1.5226,    (which  relates  to  three  lives  of  the  ages  of  c  years,    is  vears'  ™1  J?fPeft    f° 
*•'    .J         'v  .  o"D  /vmj'     lt>   /C<*JS>  one  years  annu- 

and  25  years,  and  which  is  vaitly  greater  than  any  of  the  others,)  are  lefs  ity. 
than  £0.25,    or  a  quarter  of  a  year's  annuity;    which  (as  was  before  ob* 
ferved)  is  no  very  important  variation  from  the  truth. 


CCCCXCIV.     And  the  proportions  of  the  foregoing  differences  (con-  The  proportions 
rained  in  Art.  ccccxci)  to  their  feveral  correfponding;  true  values  are  ex-  of  the  faid ,differ" 

A  D  _  ,  ences  to  the  fe- 

prelied  Veral  correfpond- 
ing true  values  of: 
die  Jaiiannui  ties. 
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ii         iii 

preffed  by  the  following  fractions  ;  to  wit,    -y    —^     j^i    ~g>     — * 

iiiiiiii  i 

iJ'    ^'     l8'     5?     u>     X9     F5     8j'     and  J8" 

Thefe  fractions  are  for  the  moft  part  fomewhat  greater  than  the  fractions 
in  Art.  ccccxc,  but  fomewhat  lefs  than  thofe  in  Art.  cccclxxxv,  which 
exprefs  the  proportions  of  the  differences  of  the  near  values  and  true  values 
of  the  former  fet  of  annuities  for  three  equal  joint  lives  (where  the  ages 
were  60  years  and  upwards,)  to  their  correfponding  true  values.     We  may 

£         Pi         gx  Pi  -  h  x  Pi 
therefore  conclude  that  the  expreflion  B   x    -y  X      '  x  p,  _  ^  x  pn    w'" 

be  as  ufeful,  or  rather  more  fo,  in  computing  the  values  of  annuities  for 
three  joint  lives  whofe  ages  differ  from  each  other  by  10  years  and  20  years, 
throughout  all  the  periods  of  life,  or,  at  leaft,  when  the  youngeft  life  is 
not  younger  than  10  years,  as  in  computing  the  values  of  annuities  for 
three  equal  joint  lives  of  the  age  of  60  years,  or  upwards. 


A   general  con-        CCCCXCV.     And  from  all  thefe  trials,  taken  together,    it  feems  rea- 

clufion,  from  all  £         Pi  ?  x  Pl  -  h  X  Pl 

S/KK  fonable  w  "HJcaure,  that  the  expreflion     Bx     px     «  x  fl  _  h  y  p„ 

the  ufeMiie  s  of     -j,  ajways  gjve  us  a  tolerable  approximation  to  the  true  value  of  an  annu- 
the  expreflion  ■         1    0.  .  u     ,• 

pi  uy  f°r  three  joint  lives  or  any  ages  whatloever. 

B    X    f     x 

fx^'-ixi'"' 

Another  method  of  approximating  to  the  value  of  an  annuity  for  the 
joint  continuance  of  three  lives  of  given  ages. 

Of  Mr.  Thomas  CCCCXCVI.  The  late  very  learned  mathematician,  Mr.  Thomas  Simp* 
ortdiTneat  fon>  of  Woolw'ch  Academy,  in  his  book  entitled,  Seleff  Exercifes  in  theMa- 
valueof  anannu-  tbematicks,  page  279,  has  given  us  another  method  of  finding  a  near  value 
ity  for  three.joint  of  an  annuity  for  the  joint  continuance  of  three  lives  of  any  given  ages, 
llves-  which  is  exceedingly  lhort  and  fimple,  and  which  alio  (as  he  informs  us  in 

the  fame  book,  page  3  12,)  gives  the  quantity  fought  to  a  very  confiderable 
degree  ofexactnefs,  fo  as  feldom  to  differ  from  the  true  value  of  the  annuity 

by 
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',by  more  than  an  eighth  part  of  a  years  annuity.     This  method  may  be  def- 
cribed  as  follows. 


CCCCXCVII.  Let  the  propofed  annuity,  of  which  we  are  to  find  A  defcription  of 
the  value,  be  an  annuity  of  one  pound  a  year,  as  in  a'l  the  foregoing  the  ^  method» 
inftar.ces.  And  let  it  be  fuppofed  that  we  have  tables  of  the  values 
of  an  annuity  of  one  pound  a  year  for  fingle  lives  of  all  ages,  already  com- 
puted to  our  hands ;  and  likewife  that  we  have  tables  of  the  values  of  an 
annuity  of  one  pound  a  year  for  the  joint  continuance  of  two  lives,  compu- 
ted to  our  hands,  which  contain  a  fufficient  variety  of  different  ages  of  the 
two  lives  to  enable  us  to  find,  (by  the  help  of  the  method  of  Interpolation 

above  explained  in  Art.  ccccxi,  &c. ccccxxxi,)  the  value  of  fuch. 

an  annuity  for  any  two  propofed  lives  of  any  given  ages  whatlbever  to  a  con- 
flderable  degree  of  exactnefs. 


"o 


Thefe  things  being  fuppofed,  we  muft,  in  the  firft  place,  find  (by  the 
tables,  or  by  the  rules  given  for  finding  the  values  of  annuities  for  two  joint 
lives,)  the  value  of  the  propofed  annuity  of  one  pound  a  year  for  the  joint 
continuance  of  the  two  oldeft  of  the  three  given  lives.  This  value,  it  is 
evident,  will  be  equal  to  the  value  of  the  fame  annuity  of  one  pound  a 
year  for  a  fingle  life  that  is  dill  older  than  either  of  the  faid  two  oldeft  of 
the  three  given  lives.  Let  this  fourth  life  be  found  by  means  of  a  table  of 
the  values  of  an  annuity  of  one  pound  a  year  for  fingle  lives,  by  looking 
along  the  column  containing  the  values  of  fuch  an  annuity  till  we  meet  with 
one  that  is  equal,  or  nearly  equal,  to  the  faid  value  of  the  fame  annuity  of 
one  pound  a  year  for  the  joint  continuance  of  the  faid  two  oldeft  of  the  three 
given  li>es.  For  the  age  correfponding  to  this  valuewill  be  the  age  of  this-. 
ioui  th,  or  imaginary,,  life. 

And,  laftly,  find  the  value  of  a  like  annuity  of  one  pound  a  year  for  the 
joint  continuance  of  this  fourth,  or  imaginary,  life,  and  the  full,  or  young- 
eft  of  the  three  given  lives. 

This  laft  value  will  be  nearly  equal  (as  Mr.  Simpfon  affiires  us.)  to  the 
va^e  of  the  propofed  annuity  of  one  pound  a  year  during  the  joint  conti- 
nuance of  the  three  given  liyes.     QJ£  I. 

CCCCXCVI1I.     This  maybe  exprefJed  more  concifely  in  the  following  A  mor£  c#n 
manner.     Call  the   youngeft  life  /?,  the  next  5,  and  the   third,  or  oldeft,  manner   or    ex- 
C.     And  let  D  be  the  fourth,  or  imaginary,  life,  an  annuity  for  which  is  pveffingthe  fore- 

caual  Soi»Sde'cii£rio3». 


50£  The  Principles  of  the  Doclrine  of 

equal  In  value  to  the  fame  annuity  for  the  joint  continuance  of  the  lives  B 
and  C. 

Then,  in  the  firft  place,  we  mufl  find  the  value  of  an  annuity  of  one 
pound  a  year  for  the  joint  continuance  of  the  lives  B  and  C.  And,  fecond- 
iy,  we  mull  find  the  fingle  life  D,  an  annuity  for  which  is  equal  in  value 
to  the  fame  annuity  for  the  two  joint  lives  B  and  C.  And,  thirdly,  we 
muft  find  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  conti- 
nuance of  the  two  lives  D  and  A.  This  laft  value  will  be  nearly  equal  to 
the  value  fought,  or  the  value  of  an  annuity  of  one  pound  a  year  for  the 
joint  continuance  of  all  the  three  given  lives.     QJE  I. 


An  example  of  the  foregoing  method  of  approximating  to  the  value  of  an 

annuity  for  three  joint  lives. 

CCCCXCIX  Let  us  fuppofe  the  three  given  lives  to  be  all  of  the 
fame  age  of  60  years,  as  in  the  example  given  above  in  Art.  cccclxxxii  ; 
and  let  the  annuity  be,  as  before,  an  annuity  of  one  pound  a  year.  And 
let  it  be  required  to  find  the  value  of  this  annuity  for  the  joint  continuance 
of  thefe  three  lives  of  the  age  of  60  years,  according  to  the  Northampton 
table  of  the  probabilities  of  the  duration  of  human  life  given  above  in  Art, 
■cccclxxix,  Table  XLI,  and  upon  a  fuppofition  that  the  intereft  money 
is  4  per  cent.  To  find  this  value  by  the  foregoing  method,  we  muft  pro- 
ceed as  follows. 

The  value  of  an  annuity  of  one  pound  a  year  during  the  joint  conti- 
nuance of  two  of  theie  lives,  upon  the  fuppolitions  here  made,  appears 
from  Table  L,  Art.  cccclxxviii,  tobe  £6.2468.  We  muft  therefore  look 
into  Mr.  Morgan's  table  of  the  values  of  an  annuity  of  one  pound  a  year 
for  fingle  lives  in  his  treatife  on  the  doctrine  of  annuities,  pages  64,  6$> 
66,  in  order  to  find  a  value  equal,  or  nearly  equal,  to  the  faid  value  £6.2468, 
that  table  of  Mr.  Morgan  having  been  formed  from  the  aforelaid  Nor- 
thampton table  of  the  probabilities  of  the  duration  of  human  life,  and  upon 
.a  fuppofition  that  the  interefi:  of  money  is  4  per  cent.  And  we  fhall  there 
find  that  the  value  that  comes  neareft  to  £.6.2468  is  £.6,263,15,  which 
anfwers  to  the  age  of  70  years,  or  is  the  value  of  an  annuity  of  one  pound  a 
year  for  a  fingle  life  of  the  age  of  70  years.  We  muft  therefore,  in  the  laft 
place,  leek  for  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  two  lives  of  the  ages  of  70  years,  and  60  years.  Now  the  value 
of  fuch  an  annuity  appears  by  Mr.  Morgan's  fixth  table  (in  the  Appendix  to 

his 
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Jiis  aforefaid  Treatife  on  Annuities,  pages  271,  272)  to  be,  nearly,  £.4.858. 
Therefore  £.4.858  will  (according  to  Mr.  Simplan's  affertion,)  be  nearly 
equal  to  the  value  of  .an  annuity  of  one  pound  a  year  for  the  joint  conti- 
-nuance  of  the  three  given  lives,  all  of  the  age  of  60  years.     QJL  1. 


CCCCC.  This  near  value,  £4.858,  of  the  faid  annuity  of  one  pound  a  The  difference 
year  for  the  faid  three  equal  joint  lives  of  the  age  of  60  years,  is  fomewhat  between  the  fore- 
greater  than  its  true  value,  which  we  have  fsen  above,  in  Table  XL1X,  to  g?'ns  near.  va'ue 
be  £.4.7826.  But  the  difference  between  them  is  but  trifling,  being  only  three  equal'joint 
£.0.0754,  which  is  lefs  than  the  63d  part  of  the  laid  true  value  £.4.7826,  lives  (obtained  by 
and  lefs  alio  than  £.0.0833,  or  tnan  tr"e  12th  part  of  a  pound,  or  than  the  Mr-  Simpfon's 
j  2th  part  of  a  year's  annuity,  or  than  a  month's  annuity.  method  )  and  the 

*  J  '  J  true  value  of  the 

lame  annuity. 


CCCCCI.     The  former  near  value  of  this  annuity  for  three  equal  joint  This  near  value 
lives  of  the  age  of  60  years,  which  was  obtained  in  Art.  cccclxxxii,  by  (obtained  by  Mr. 

£      P*       P<  x  P>  x  Pi  x  r  -.  P"  x  P»  x  Pi      SW^*'  me" 
means  of  the  expreffion  B  x  -5-  X  w J- — L—L ^    *  ;  L- ■    thod,i.smoreex- 

r  P  Pl  X  P»  X  P'  X  r  —  P11  X  Pn  x  P1"   ad  than  the   for- 

£  Pi  tr  X  Pi   -  h  X  Pi  mernear  value  of 

or  B  X     T   X  J-XW-I-FXPT^   was  ^4.585  I    which  is  lefs  than  the  J£jyft 
true  value  £4.7826,  and  differs  from  it  by  the  quantity  £0.1976,  which  LCCCLXXXI1- 
is  greater  than  the  difference  £0.0754.     Therefore  in  the  prefent  inftance 
Mr.   Simpfon's  method  of  approximating  to  the  values  of  thefe  annuities 
comes  nearer  to  the  truth  than  the  other  method.      But  whether  or  no  it 
does  fo  in  general,  can  only  be  known  by  trying  it  in  a  variety  of  inftances, 
and   comparing  the  values  refulting  from  it  with  the  true  values  of  the 
fame  annuities.     With  this  view  I  fhall  prefent  the  reader  with  the  two  fol-  Tw0    tab!es    of 
lowing  tables  of  near  values  of  the  two  fets  of  annuities,  whofe  true  values  near  values  of  an. 
have  been  fet  down  in  Tables  LII  and  LIII,    computed  according  to  the  nuities  for  three 
foregoing  method  of  Mr.  Simpfon  ;  which  we  may  afterwards  compare  with  j°»nt  h^5.  com- 
the  laid  true  values.     Thefe  tables  of  near  values  are  as  follows.  sfmpfor/s  1  me- 

thod of  approx- 
imation. 
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TABLE 


LVI. 


Containing  approximations  to  the  values  of  the  annuities  for  three  equal: 
joint  lives  mentioned  above  in  Table  L1I ;    when    the  interejl  of 
money  is  4  per   cent. 

Computed  from  Dr.  Price's  new  Northampton  table  of  the  probabilities  of 
the  duration  of  human  life,  by  the  foregoing  method  of  Mr.  Thomas  ± 
Simp/on,  of  Woolwich. . 


Tears 

Years 

Years 

in     the 

in  the  age 

in  the  age 

age 

of 

"f 

of    the 

the  fecond 

the  third 

firfl     life. 

life. 

life. 

Values  of  an 
annuity  of  one 
pound  a  year 
for  the  joint 
continuance  of 
the  three  lives. 


5 
10 

J5 

20 

25 
30 
35 

40 

AS 
50 
55 
60 

65 

70 


5 

i 

10 

10 

15 

*5 

20 

20 

25 

25 

1      3° 

30 

35 

35 

40 

40 

45 

45 

50 

50 

55 

55 

60 

6o 

65 

65 

70 

70 

n.2119 

12.2447 

u-3543 
10.4653 

9.902,20 

9-32i>74 
8.718,71 

7-939>79 
7.274,62 

6.403,16 

5.656,00 

4.900,62 

3.969,56 

3.099,22 


TABLE 
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TABLE       LVIL 

jZontaining  approximations  to  the  values  of  the  annuities  for  three  joint 
lives  of  different  ages,  mentioned  above  in  Table  LIU ;  when  the 
interefl  of  money  is  4  per  cent. 

Computed  from  Dr.  Price's  new  Northampton  table  of  the  pro~ 
babilities  of  the  duration  of  human  life,  by  the  foregoing  me- 
thod of  Mr.  Thomas  Simpfon,   of  Woolwich. 


Values  of  an 

Tears  in 

1  tars 

years 

annuity  of  one 

the  age  of 

in  the  age 

in  the  age 

pound  a  year 

the  firftjr 

"f 

of  the 

for  the  joint    \ 
eontinuancerf 
the  three  lives. 

xoungeji, 

the  fecond 

third,    or 

life. 

life. 

oldejl,  life. 

1 

L- 

5 

'5 

25 

10.5974 

IO 

20 

3° 

10.4853 

*5 

25 

35 

9.872,64 

20 

30 

40 

9-°37>79 

25 

35 

45 

8.426,81 

3° 

40 

50 

7.622,29 

35 

45 

55 

6.944,67 

40 

50 

60 

6-003,39 

45 

55 

65 

5-243-74 

50 

60 

70 

4.285,36 

55 

65 

75 

3-397,35 

60 

70 

80 

2.362,16 

65 

75 

85 

1-575,13 

'    7°   i 

80 

90 

i-°43,73 
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Trh,t  5lfferei;ces        CCCCCII.     The  differences  between  the  near  values  of  annuities  for 

of  the  true  values     ,  ...       ,.  ._,.,_  Trl  ,    .  . .  -   .      . 

of  the   annuities  three  equal  joint  lives  in  Table  LVI,  and  the  true  values  ox  the  lame  annui- 
for  three    equal  ties  in  Table  LII,-  are  as  follows  ;  to  wit, 

joint    live;,    in  ' 

Table  LU,    and 

the  near  values  of 

the   fame   anmii-  — 

ties  (obtained   by 

Mr.  Simpfon's 

method,' in  Table  _ 

LVI. 


I  I.I  704 

+ 

11,2119 

zz 

O.O4I5   J 

12.2006 

+ 

12.2447 

zz 

O.O441  ; 

1 1.2746 

+ 

n-3543 

— 

O.0797  -, 

10.3429 

+ 

10.4653 

ZZ 

O.1224; 

9.796,42 

+ 

9.902,20 

~ 

0.105,78  5. 

9.221,10 

+ 

9-32I>74 

~~ 

0.100,64  > 

8.585,22 

+ 

8.718,71 

ZZ 

0.133,49  ; 

7-%65>°5 

+ 

7-939^79 

ZZ 

0.074,74  ;■ 

7.126,40 

+ 

7.2.74,62 

ZZ 

0.148,22  ; 

6.317,17 

+ 

6.403,16 

ZZ 

0.085,99  ; 

5.550,60 

+ 

5.656,00 

~ 

0.105,40  ; 

4-755>03 

+ 

4.900,62 

~ 

o-i45>59  '» 

3.914,00 

+ 

3-969>56 

~ 

0.055,56  •, 

2.995,84 

+ 

3.099,22 

= 

0.103,38.. 

A  eomparifon  be-  CCCCCIII.  It  is  remarkable  that  all  the  near  values  in  the  foregoing, 
tween  ^jj  *aiand  article  (which  were  obtained  by  Mr.  Simpfon's  method,)  are  greater  than< 
the  correfponding  the  true  values  of  the  fame  annuities  refpectively  •,  whereas  the  near 
true  values.  values  of  them  obtained  above  in  Art.  cccclxxxvi.  Table  LIV,  by  means  of 

£      P1        P'  x  P'x?'Xr-f"x  P"  x  P1  £ 

the  exprefTion  B  x  -p  x    pT^pT^pr^  r  —  F"~x~P"  x  P">  ox  B  x 

P'  »  x  p'  _  />  x  P '' 

-=-   X   - =r- ; — jr-*     were,  for  the  mofl  part,   lefs  than  the  faid 

p  g  x  P1  —h  x  P"7  r 

true  values. 


The  proportions 

cf  the  foregoing        CCCCCIV.    The  proportions  of  the  foregoing  differences   in  Art; 
SSandMar  *!  cccccn  to  their  correfponding  true  values  are  cxpreffed  by  the  following 

lues  'of  the   faid  fractions  » 

annuities  to  the 
faid  true  values, 
iefpeftively. 


L  I  F  E  -  A  N  N  U  I  T  I  E  S.  597 

1  1  1         1       j_      j_       j        j_ 

fractions;  to  wit,      — ,     — >      —,      g-i      92»      ^J      64»       I05* 

1  1  r        r        1  1 

&     7?     5~»*    S1  7?     and    S- 


CCCCCVr.     All  thefe  fractions,  except  the  fourth,    ~-y      are     confi-  All  the  foregoing. 

°t  near  values  of  an- 

derably    lefs  than    the  fraftions  in    Art.  ccccxc,    which  exprefs  the    pro-  nuities  for  three 
portions  of  the  differences  of  the  former  near  values  of  the  fame  annuities  J^nKy  M?, 

d       v  v    Simpfon's  me- 

(which  were   obtained    by    means    of   the    expreilion     & ,.   x.     -p     x.  tjjod,)  except  one,. 

are   more    exaft 
fixP'XP'xr-f11X  P"  X  P1  £         Pi_  g  X  P'   -  h  X  P '    x    than  the  near  va- 

i"xP'xPIxr-?'IxP»xP»'    0r        x    p     x     .xP'-ixP"']1""    ob.taine? 

«=  above     in     Art. 

from  their  feveral  true  values  reflectively,  to  the  faid  true  values.  Therefore  CCCCLXXXVI,, 
in  thefe  inftances,    as  well  as  in  the  example  given  in  Art.   CCCCXCIX,  Table  LIV. 
Mr.  Simpfon's  method  of  approximation  feems  to  be  preferable  to  the  for- 
mer method  by  means  of  the  faid  expreffion. 


CCCCCVI.     The  differences  between  the  near  values  of  annuities  for  JJ"    differences 

three  joint  lives  of  different  ages,  contained  above  in  Table  LVII,  and  the  value"  of  annul- 
true  values  of  the  fame  annuities  in  Table  LIII,  are  as  follows  ;  to  wit,         ties  for  three  joint 

lives  of  different 
r  r  r  ages,     in    Tabls 

*'  r  *»*  **  LIII,    and    the 

10.6551  —      IO.5974         =      O.05775,  near     values     of 

—  IO.4379  ■+"      IO.4853  ==      0.0474;  the   fame  annui- 

,        ,  -  ties  (obtained  by 

9738>56      T"         9.872,64.     =      0.134,08  }  Mr.  S/mpfon's 

—  8.986,72      ^        9-037^79      =     0.051,05;.  £«hod,jinTabte 

—  8.313,10      -f-        8.426,81      =      0.113,71; 

~  7-570,^3  -f"  7-622>29  =  0.051,46; 

—  6.816,07  -f-  6.994,67  =  0.128,60; 

—  5-994>i5  "+"  6.003,39  =  0.009,24  v 

—  5-H5&t  -f  5-243>74  =  0.098,12; 

—  4-2i9>37  +  4-285,36  =  0.065,99; 

—  3-297>9%    rh      3-397>35    =    °'°99>37  '» 

-f-     2.408,48? 
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-f-  2.408,48    —      2.362,16    —    0.046,325 

-f-  1.623,48    —      1.575.23    =    0.048,25* 

,-f-  1.122,51    —      1.043,73    =    0.078,78. 


All  the  foregoing  CCCCCVTI.    It  is  remarkable  that  all   the  near  values  fet  down  in 

rear  values  of  an-  Table  LVII  and  in  the  foregoing  article,  (and  which  were  obtained  by  Mr. 

nuities  for  three  simpfon's  method  of  approximation,)  except  the  firft  and  the  three  laft, 

'ferent'V aee", '   "  are  greater  than  the  feveral  true  values  of  the  fame  annuities,  rcfpecYively  5 

(which  were  ob-  as  was  obierved  in  Art.  cccccni  concerning  all  the  near  values,  without 

tained  by  Mr.  any  exception,  that  are  fet  down  in  Table  LV1  and  in  Art.  cccccn,  and 

Simpfon's  me-  wj1jcn  were  lik.ewife  obtained  by  Mr.  Simpfon's  method  of  approximation  ; 

firft  andthePthree  whereas  the  near  values  of  thefe  annuities  obtained  above  by  means  of  the 

laft,    are   greater  £         J>i  p-  \  Pl  —  h  X  Pl 

than  the  true  va-  expreffion     B  x    ~tT   x     n 1 h,~.  >     and  fet  down  in  Table  LV 

lues  of  the  fame       *  P  g  x  P>  -  h  X  P" 

annuities,    re-      and  Art.  ccccxci,  are,  for  the  mod  part,  lefs  than  the  faid  true  values, 

Jpedtively.  refpeftively. 


The  proportions         CCCCCVI1I.  The  proportions  of  the  foregoing  differences  in  Art. 
of  the  foregoing  CCCCCVI  t0  tjiejr  correfponding  true  values  are  expreiTed  by  the  following 

differences  to  the  r            o                                         r                                            o 

correfponding         _  •  _ .                        .  1                I               *              I               I               I              I              I 

tuxe  values.           fractions  ;  to  wit,  -jgj,      — ,      -,     —J      -,      — ,      -,     ^, 

1            1          1  1             1               ,1 

— 9      — >     — >  — •       — t      and    — • 

5*        63      33  51         33                 *4 


All  the  foregoing  CCCCCIX.     All  thefe  fractions,  except  the  third,  to  wit,     — j      and 

near  values  ot  an-  >           r                      >                      72 

nuities   for   three  j                          j 

joint  lives  of  dif-  t;ie  tw0  ]af^  t0  wjt>     —  ,      .aiK\     -  ,     are  confiderably  lefs  than  the  frac- 

ferent  ages,  (ob-  33                       '4 

tained   by  Mr.  tionsin  Art.  ccccxcrv,  which  txprefs  the  proportions  of  the  differences  of 

Simpfons  me-  ^  fortner  near  values  of  the  fame  annuities  (which   were  obtained   by 

tnoo,'   except  tne  /*             n                        t»          »         *-* 

firft  and  the  two  e    -                  <r          D           P'     v    iT  *  P'  ~  h  *  P,\     r           I     •     r     .-ol 

laft,  are  more  ex-  means  of  the  expreffion  5    x    -p    X     — ~— -_)    from  their  feveral 

aft  than  the  near  .             r      _.      .           ,     .    ,  .  .                            _,,                  .       .                                 * 

valuesoi  the  fame  true  values  relpecuvely  to  tneir  laid  true  values.  Therefore  in  the  greater  part  or 

annuities  obtained  thefe  inftancts,  as  well  as  in  thole  of  the  annuities  for  three  equal  joint  lives  cor - 

above     in     Art.  tained 
CCCCLXXW  I, 
Table  LV. 
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fcilned  in  TabfeLVl,  and  in  the  example  given  in  Arr.  ccccxcix,  this  method  at,-.  Simpfon'* 
of  Mr.  Simpfon  feems  to  be  preferable,  in  point  of  exactncfs,   to  tin.  former  met!    ;    ol    ap- 

/  pi  proximation 

method  of  approximation   by  means  of   the  expreffion      h       XX  lecm5>  therefore, 

i  >■  i  *  F  upon  the  whole, 

V    Pi        /   V    P  to  be    preferable 

I  x  pi  -  b  x  pT7*       And  k  is  certainly  much  niorter  anc1  eafi?r  in  practice  ^"0ed  to0rfmCaF.- 

than  that  other  method,  which  (as  we  have  ftren  above  in  Art.  cccclxxxii)  n™2XnToVl°the  ex- 
requires  a  good  deal  of  calculation.     And  therefore  I  think  it  rriuft  be  con-  preffion 
fidered,  upon  the  whole,  as  the  better  method  of  the  two.     Yet,   as  there  £         />■ 
are  now  and  then  fome  inftances  in  which  the  other  method  comes  nearer  -2   X    ~f     •* 
to  the  truth  than  this,  I  think  it  is  convenient  to  be  pofieffed  of  both  me-  »  x  P1  _/,  v  /"  ' 
thods  to  the  end  that  in  doubtful  cafes  we  may  refort  to  one  of  them  as  a  gXP'-o  v r> '  * 
kind  of  confirmation  of  the  refult  obtained  by  the  other  to  a  moderate,  de- 
gree of  exa&nefs. 


CCCCCX.     The  only  thing  that  feems  wanting  to  make  Mr.  Simp-  Of  the  degree  of 
fon's  method  fatisfactory,  is  a  demonftration  of  its  truth,  or  an  invcftiga-  exaftnefstowhich 
tion  of  it  in   fome  way  or  other.     But  this  is  what  Mr.  Simpfon  has  not  beTo^Lwd^ 
given  us.     For  he  only  fays  (in  his  Select.  Exerdfes,  page  312,)  "  That  the  that  Mr'  Simp. 
"  reafonablenefs  of  this  method  of  proceeding  is  evident  from  the  nature  fon's  method  of 
"  of  the  fubjecl-,  without  calling  in  the  affiftance  of  any  kind  of  computa-  approximation 
"  tion  •,  and  that,  in   a  number  of  examples  refpe&ing  lives  of  different  caVw    the'^Thf 
"  ages,  he  fcarce  ever  found  the  error  to  exceed  an  eighth  part  of  a  year's  of  an  annuity  for 
"  purchafe."     And  this  account  of  the  degree  ofexaftnefs  to  which  this  three  joint  lives. 
method  of  Mr.  Simplbn  gives  the  values  of  thefe  annuities  is  confirmed  by 
the  foregoing  trials;  fince  of  all  the  fourteen  differences  in  Art.  cccccn 
(which  relate  to  annuities  for  three  equal  joint  lives)  only  the  feventh  dif- 
ference, to  wit  £0.133,49,  the  ninth,  to  wit,  £.0.148,22,  and  the  twelfth, 
to  wit,  £.0.145,59,  are  greater  tnan  £0.125,00,  or  an  eighth  part  of  a 
year's  annuity,  and  of  all  the  fourteen  differences  in  Art.  cccccvi,  (which 
relate  to  annuities  for  three  joint  lives  of  different  ages,  which  differ  from 
each  other  by  10  years  and  20  years,)  only  the  third  difference,  to  wit, 
£.0.134,08,    and   the  feventh  difference,  to  wit,  £.0.128,60,  are  greater 
than  £.0.125,00,  or  an  eighth  part  of  a  year's  annuity.     It  feems  proba- 
ble, therefore,  that  the  differences  of  the  near  values  of  annuities  for  three 
joint  lives,  that  would  be  obtained  by  this  method  of  Mr.  Simpfon  in  any 
other  inftances,  (in  which  the  ages  of  the  lives  were  different  from  thole 
above- fuppofed,)  from  the  true  values  of  the  fame  annuities,  reflectively, 
would  feldom  be  greater  than  £.0.125,00,  or  one  eighth  part  of  a  year's 
annuity ;  and  consequently,  that  this  method  of  Mr.  Simpfon  will,  in  all 

thofe 
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thofe  cafes  be  a  very  ufeful  method  of  approximating  to  the  values  of  fuch 
annuities.  And  with  this  I  fhall  conclude  what  I  had  to  offer  concerning 
the  valuation  of  annuities  for  the  joint  continuance  of  three  lives  of  given 
ages. 

\En&  of  the  doclrine  of  the  valuation  of  annuities  for  the  joint  continuance 

of  three  lives.'] 


Of  the  values  of  annuities  that  depend  on  the  continuance  of  the  longefl 
of  two,  or  more,    lives  of  given  ages. 

CCCCCXI.     Having  now  gone  through  the  dodlrine  of  the  valuation 
of  annuities  depending  on  the  joint  continuance  of  two,  or  more,  lives  of 
given  ages,  it  remains  that  I  Ihew  how  to  eftimate  the  values  of  annuities 
that  depend  on  the  continuance  of  any  one  out  of  two,  or  more,  lives  of 
given  ages. 

The  principles  upon  which  the  determination  of  thefe  values  is  found- 
ed, are  explained  above  in  Prob.  IV.  and  its  corollaries,  Art.  lviii,  lix, 

xx,  &c. lxxvi,  pages  58,    59,  60,  &c. 90.     It 

is  there  fhewn  in  Coroll.  IV,  pages  63,  64,  65,  66,  w  That  the  value  of 
"  an  annuity  of  one  pound  a  year  for  the  lives  of  two  perfons  of  given  ages 
"  and  the  life  of  the  longer  liver  of  them,  is  equal  to  the  excefs  of  the  fum 
"  of  two  feparate  annuities  of  one  pound  a  year  each,  for  the  fingle  lives 
"  of  the  fame  perfons,  above  the  value  of  a  like  annuity  of  one  pound  a 
"  year  for  their  joint  lives."     And  it  is  fhewn  in  Coroll.  XI.  Art.  lxxvi, 

pages  83,  84,  85,  &c.  ■ — — go,  "  That  the  value  of  an  annuity  of 

"  one  pound  a  year  for  the  Jives  of  three  perfons  of  given  ages,  and  the 
"  life  of  the  longeft  liver  of  them,  is  equal  to  the  excefs  of  the  fum  of  the 
"  four  following  values,  to  wit,  lft.  the  value  of  an  annuity  of  one  pound 
"  a  year  for  the  life  of  the  firft  of  the  faid  three  perfons ;  2dly,  the  value 
"  of  a  like  annuity  for  the  life  of  the  fecond  of  them  ;  ^dly,  the  value  of  a 
"  like  annuity  for  the  life  of  the  third  of  them  ;  and,  4thly,  the  value  of  a 
"  like  annuity  for  the  joint  lives  of  all  the  three,  above  the  fum  of  the  three 
"  following  values,  to  wit,  ift.  the  value  of  a  like  annuity  of  one  pound  a 
"  year  during  the  joint  lives  of  the  firft  and  fecond  perfons ;  2dly3  the  va- 

"  lue 
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"  lue  of  the  like  annuity  during  the  joint  lives  of  the  firft  and  third  pcrfons ; 
"  and,  3dly,  the  value  of  a  like  annuity  during  the  joint  lives  of  the  fe- 
"  cond  and  third  perfons."  Therefore,  if  A  be  put  for  the  value  of  an 
annuity  of  one  pound  a  year  for  the  lite  of  the  younger  of  two  perfons  of 
given  ages,  and  B  for  the  value  of  a  like  annuity  of  one  pound  a  year  for 
die  life  of  the  older  of  the  faid  two  perfons,  and  AB  be  put  for  the  value 
of  a  like  annuity  of  one  pound  a  year  for  the  joint  continuance  of  both' 
lives  ;  I  fay,  if  thefe  are  fuppofed  to  be  the  values  of  A,  B,  and  AB,  the 
valse  of  a  like  annuity  of  one  pound  a  year  for  the  lives  of  both  the  faid 
perfons  and  the  life  of  the  longer  liver  of  them,  will  be  equal  to  A  -J-  B 
—  AB.  And,  if  C  be  put  for  the  value  of  a  like  annuity  of  one  pound  a  year 
for  the  life  of  a  third  perfon  that  is  older  than  either  of  the  two  former  per-- 
ions,  and  AC  be  put  for  the  value  of  an  annuity  of  one  pound  a  year  for 
the  joint  continuance  of  the  firft  and  third  lives,  and  BC  be  put  for  the 
value  of  a  like  annuity  of  one  pound  a  year  for  the  joint:  continuance  of  the 
fecond  and  third  lives,  and  ABC  be  put  for  the  value  of  a  like  annuity  of 
one  pound  a  year  for  the  joint  continuance  of  all  the  three  lives;  I  fay,  if 
thefe  are  fuppoled  to  be  the  values  of  A,  B,  C,  AB,  AC,  BC,  and 
ABC,  the  value  of  an  annuity  of  one  pound  a  year  for  the  life  of  the  longer 
liver  of  the  faid  three  perfons  will  be  equal  to  A  +  B  -f-  C  -+-  ABC  — 
AB  —  AC  —  BC,  or  A-\-B-{-C—  AB  —  AC  —  BC+  ABC.  And, 
in  like  manner  the  value  of  an  annuity  for  the  longeft  of  four,  or  more,  lives 
may  be  deduced  from  the  values  of  the  like  annuities  for  the  fame  fingle 
lives  and  for  their  joint  continuance,  by  the  principles  laid  down  above  in 

Prob.  IV.  and  its  corollaries,  pages  58,  59,  60,  &c. 90,  whatever 

the  number  of  lives  may  be.     But  it  is  feldom  thought  neceffary,  in  treat- 
ing of  this  fubject  of  life-annuities,    to  fuppofe  the  lives  to  be  more  than? 
three. 

An  example  of  the  computation  of  the  'value  of  an  annuity  of  one- 
pound  a  year  for  the  longefl  of  two  lives  of  given  ages,  by  means 
of  the  exprejion  A  -j-  B  ■ —  AB. 

CCCCCX1I.     Let  the  younger  life  be  fuppofed  to  be  of  the  age  of  20 
years,  and  the  older  of  the  age  of  30  years.     And  let-  the  intereft  of  money, 
be  fuppofed  to  be  3!  percent,  and  the  probabilities  of  the  duration  of  human- 
life  to  be  fuch  as  they  are  reprefented  to  be  in  Monfieur  de  Parcieux's  table. 

Then  will  A,  or  the  value  of  an  annuity  of  one  pound  a  year  for  the 
firft,  or  younger  life,  be  =  £19.440,616  ^  and  B,  or  the  value  of  a  like 
annuity  of  one  pound  a  year  for  the  fecond,  or  older,  life,  will  be  —- 
£18.068,798  •,  and  AB,  or  the  value  of  a  like  annuity  of  one  pound  a* 
year  for  the  joint  continuance  of  both  lives,  will  be  ~  £15.298,75;  as 
appears   by  Tables  XV  and  XXXI,    in  pages  224  and  494.     Therefore. 

Hhhh  A.' 
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A  -j-  B  —  AB,    or  the  value  of'  an  annuity  ot     ne  pound  a  year  for  the 
longer  of  the  two  given  lives  or  the  ages  of  20  yrars  and  30  years,  will  be 

=  £19.440,6)6  -p  ^18.0^8,798  —  £15-298,750    G=  ^37'509»4i4  — 
£15.298,750)  =  £22.210,664.      Q^  E.  1. 

An  example  of  the  computation  of  the  value  of  an  annuity  of  one  pound 
a  year  for  the  longeji  of  three  lives  of  given  ages,  by  means  of  the 
exprfjion  A  +  B  ■+-  C  —  AB  —  AC  —  BC  -+-  ABC. 

CCCCCXIII.  Let  the  youngeft  life  be  fuppofed  (as  in  the  laft  exam- 
ple) to  be  of  the  age  of  20  years,  and  the  lecond  life  to  be  of  the  age  of 
30  years  ;  and  let  the  third,  or  oldeft,  life  be  of  the  age  of  40  years. 
And  let  the  intereft  of  money  be  fuppofed  (as  in  the  iaft  example)  to  be 
3  \  per  cent,  and  the  probabilities  of  the  duration  of  human  life  to  be  fuch 
as  they  are  reprefented  to  be  in  Monfieur  de  Parcieux's  table  of  them. 

Then,  in  the  firft  place,  it  appears  from  Table  XV,  page  224,  that  A-> 
or  the  value  of  an  annuity  of  one  pound  a  year  for  the  firft,  or  youngeft, 
life  (which  is  of  the  age  of  20  years)  is  —  £19.440,616  •,  and  that  B,  or 
the  value  of  an  annuity  of  one  pound  a  year  for  the  lecond  life  (which  is  of 
the  age  of  30  years)  is  =  £18.068,798  ;  and  that  C,  or  the  value  of  an 
annuity  of  one  pound  a  year  for  the  third,  or  oldeft,  life  (which  is  of  the 
nge  of  40  years)  is  =  £16.104,542.  Therefore  A  +  B  -f-  C  will  be 
('==  £19.440,616  -+-£18.068,798  +  £16.104,542)  =£53-6l3>956- 

In  the  fecond  place,  it  appears  from  Table  XXXI,  page  494,  that, 
when  the  intereft  of  money  is  3  \  per  cent,  the  value  of  an  annuity  of  one 
pound  a  year  for  two  joint  lives  of  the  ages  of  20  years  and  30  years  is 
£15.298,75  ;  and  the  value  of  a  like  annuity  for  two  joint  lives  of  the  ages 
of  30  years  and  40  years  is  £13.709,61.  And  it  appears  from  Table 
XXXII,  page  495,  that  the  value  of  an  annuity  of  one  pound  a  year  for 
two  joint  lives  of  the  ages  of  20  years  and  40  years  (when  the  intereft  of 
money  is  at  the  fame  rate  of  3  \  per  cent.)  is  £14.028,29.  Therefore 
AB  is  =£15.298,75,  and  BC  is  =1 13.709,61,  and  AC  is  =  £14.028,29 j 
and  conicquently  AB  -f-  BC  -[-AC  is  (  =  £15.298,75  -+-  £13.709,61 
-j-  £14-028,29)  =  £43.036,65.     Therefore  A  +  B  -\- C  —  AB  —  BC 

—  AC,    or    A  +  B  -\-  C  —  AB  —  AC  —  BC,    is    (  =  A  -f  B  +  C 

—  £43-036,65  =  £53-6l3^956  —  43-°36>65)  =  ^10.577,3^6. 

In  the  laft  place  we  muft  find  the  value  of  ABC,  or  of  an  annuity  of 
one  pound  a  year  for  the  joint  continuance  of  the  three  given  lives  of  the 
ages  of  20  years,  30  years,  and  40  years.  Now  this  may  be  done  to  a 
moderate  degree  of  exaclnefs  by  means  of  Mr.  Simpfon's  method  of  approx- 
imation,  (above  explained  in  Art.  ccccxcvu,  ccccxcvui,  pages  591, 


592)  in  the  manner  following 
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The  value  of  an  annuity  of  one  pound  a  year  for  the  joint  continunnce 
©f  the  two  older  lives  (which  are  of  the  ages  of  30  years  and  40  years)  has 
been  fc-n  to  be  £1^.709,61.  We  mult  therefore  look  into  Table  XV, 
page  224,  in  order  to  find  the  age  of  the  fingle  life,  for  which  an  annuity 
of  one  pound  a  year  will  be  worth  the  fame  fum,  or  nearly  the  fame  fum, 
as  is  the  value  of  tiv  fame  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  the  laid  two  older  lives,  (of  the  ages  of  30  years  and  40  years) 
to  wit,  the  fum  of  £13.709,61.  Now  it  appears  from  Table  XV,  page 
224,  that  the  value  of  an  annuity  of  one  pound  a  year  for  a  fingle  life  of 
the  age  of  48  years  (when  the  intereft  of  money  is  3  \  per  cent.)  is 
£'37?3>s59>  which  is  but  little  greater  than  £13.709,61.  Therefore  48 
years  is,  pretty  nearly,  the  ag.  fought.  We  muft  therefore  now  feck  the 
value  of  an  annuity  of  one  pound  a  year  for  the  joint  continuance  of  two 
lives  of  the  ages  of  20  years  and  48  years.  This  may  be  done  in  the 
manner  following. 

It  appears  from  Table  XXXII,  page  495,  that,  when  the  intereft  of 
money  is  3  \  per  cent,  the  value  of  an  annuity  of  one  pound  a  year  for  the 
joint  continuance  of  two  lives  of  the  ages  of  20  years  and  40  years  is 
£14.028,29  -,  and  it  appears  from  Table  XXXIII,  page  496,  that,  at  the 
fame  rate  of  intereft,  the  value  of  a  like  annuity  of  one  pound  a  year  for 
the  joint  continuance  of  two  lives  of  the  ages  of  20  years  and  50  years  is 
£11.801,15.  The  difference  of  thefe  two  values,  (or  £14.028,29  — 
£11.801,15)  1S  j£2-227,I4  ;  and  the  fifth  part  of  this  difference  is 
£0.445,428.  Therefore,  if  we  fuppofe  the  values  of  an  annuity  of  one 
pound  a  year  for  the  fix  following  pairs  of  joint  lives,    to  wit, 

two  joint  lives  of  the  ages  of  20  years  and  40  years, 
two  joint  lives  of  the  ages  of  20  years  and  42  years, 
two  joint  lives  of  the  ages  of  20  years  and  44  years, 
two  joint  lives  of  the  ages  of  20  years  and  46  years, 
two  joint  lives  of  the  ages  of  20  years  and  48  years, 
and  two  joint  lives  of  the  ages  of  20  years  and  50  years, 
to  form,  pretty  nearly,  an  arithmetical  progreflion,  or  to  decreafe  by,  nearly, 
equal  differences,  the  difference  of  the  laft  value  but  one  from  the  laft  value 
will  be  equal  to  one  fifth  part  of  the  difference  of  the  firft  value  from  the 
laft,  that  is,    to  £0.4^5,428.     Therefore  by  adding  £0.445,428  to  the  laft 
value,  which  is  £11.801,15,    we  maM  obtain,    pretty  nearly,  the  laft  value 
but  one,  or  the  value  of  an  annuity  of  one  pound  a  year  for  the  joint  con- 
tinuance of  two  lives  of  the  ages  of  20  years  and  48  years  ;  which  valus 
will  the. n'ore  be,  nearly  =  £12.246,578.     Thic  therefore  is,  pretty  nearly, 
equal  to  the  value  of  AB  C     or  of  an  annuity  of  one  pound  a  year  for  the 
joinc  continuance  of  the  three  lives  orginaily      o^ofed,  which  are  of  the 
ages  of  20  years,  30  years,  and  40  vears.     Tl     efore  A  4-  B  +  C  —  AB 
—  AC  —  BC  -j-  ABC  will  be  nearly  equal  to  (  A  -f-  B  -j-  C  —  AB 

Hhhki  —AC. 
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—  AC  —  BC  +  £12.246,578,  or  .o  £10.577,306  -f-  £12.246,578, 
or)  £22.823,884;  that  is,  the  value  of  an  annuity  of  one  pound  a  year  for 
the  longeft  of  three  lives  of  the  ages  of  20  years,  30  years,  and  40  years, 
when  the  intereft  of  money  is  3  \  per  cent,  will  be,  nearly,  equal  to 
£22.823,884. 

CONCLUSION. 

CCCCCXIV.     I  have  now  gone  through  every  thing  that  feemed  to 
me  to  be  necefiary  to  compleat  the  object  of  this  treatife,  which  was  to 
explain  in  a  clear  and  familiar   manner  the  principles  of  the  doctrine  of  life- 
annuities.     Much  more,  indeed,  might  be  added  to  it  concerning  the  appli- 
cation of  this  doctrine  to  a  variety  of  ufeful  queftions  concerning  life-annuities, 
that  may  often  occur  in  the  courfe  of  men's  dealings  with  each   other  ; 
fuch  as  the  methods  of  finding  the  values  of  an  annuity  for  one  or  more  lives 
of  given  ages,  that  fhall  take  place  in  cafe  of  the  failure  of  one  or  more  other 
lives  of  given  ages,  or  in  cafe  of"  the  failure*  of  one,  or  more,  other  lives  of  given 
ages,  before  a  third  let  of  lives  of  given  ages,  or  that  fhall  depend  on  a  variety 
of  other  contingencies.     But  for  the  folution  of  queftions  of  this  kind  I  fhall 
refer  my  reader  to  Mr.  Thomas  Simpfon's  Doelrine  of  Life-Annuities,  and  to 
his  Selecl  Exercifcs  in  the  Mathematicks,  and  to  Dr.  Price's   Obfervations  on 
Reverfionary   Payments,    and   Mr.   Morgan's  Doilrine  of  Annuities  and  Affu- 
ranees  on  Lives  and  Survivor/hips,    and  to  various  other  learned'  and  ufeful 
tracts  on  this  fubject.      I  am  contented  with  having  explained  the  funda- 
mental  princip'es  of  the  doctrine,    and   with   having  prefented   the  reader 
with  a  compleat  fet  of  tables  of  the  values  of  life-annuities  for  fingle  lives 
at  the  feveral  different  rates  of  the  intereft  of  money  at  which  Mr.  Smart 
has  given  us  tables  of  the  values  of  annuities  for  terms  of  years,  to  wit, 
2  per  cent.  %\  per  cent.  3  per  cent.   3^  per  cent.  4  per  cent.  4^  per  cent. 
5  per  cent.    6  per  cent.    7  per  cent.    8  per  cent.     9  per' cent,    and  10  per 
cent,  all  fairy  computed  from  Monfieur  de  Parcieux's  table  of  the  proba- 
bilities of  the  duration  of  human  life,  without  having  recourfe  to  Mr.  de 
Moivrc's  Hypothefis,  or  any  other  inaccurate  iuppofinon,  in  order  to  faci- 
litate the  computation  ;  and  like-wife  with  a  confiderable  number  of  tables 
of  the  values  of  annuities  for  two   joint  lives  at   the  two  different  rates  of 
intereft  cf  3!  per  cent  and  \\  per  cent    all  fairly  computed  likewife  from 
the  laid  table  of   Mcnfieur  de   Parcicux  •,    and    with  having  furniihed  the 
reader  with  rules  for   finding  tolerably   near  values   of  other  annuities,  for 
two  joint  lives,  and  likewile  of  annuities  for  .three  joint  lives,  of  any  ages 
whatfoever,  at  the   fame,  or  any  other,  rates   of  intereft  •,    by  all  which,  I 
flatter  myfelf,    the  foregoing  treatife  will  be  juftly  intitled  to  be  confulered 
as   a  ufeful  appendix,   or  fupplement,    to  Mr.  John  Smart's  very  valuable 
fables  of  intereft. 

FINIS. 
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AS  the  tables  of  the  values  of  remote  life-annuities  that  were 
computed  for  the  bill  mentioned  above  in  the  fcholium, 
page  34,  (which  was  brought  into  the  Houfe  of  Commons  by  the 
late  Mr.  Dowdefwell  in  the  year  1773,)  have  never  been  publifhed, 
I  prefume  they  will  be  thought  to  make  no  improper  addition  to 
thofe  which  have  been  inferted  in  the  preceeding  work.  Nor  can 
I  fuppofe  that  a  copy  of  that  bill  itfelf,  to  which  the  faid  tables  of 
the  values  of  remote  life -annuities  were  annexed,  will  be  unwel- 
come to  fuch  of  my  readers  as  fhall  appiove  the  icope  and  view  of 
it,  which  was  "  to  encourage  the  poor  to  induftry  and  frugality 
"  by  accommodating  them  with  a  fafe  and  convenient  method  of 
"  laying  out  what  little  money  they  could  fave  out  of  the  earnings 
"*'  of  their  labour."  I  fhall  therefore  now  proceed  to  add  to  the 
foregoing  meets  an  exact  copy  of  this  bill,  in  its  laft  form,  as  it 
palled  the  Houfe  of  Commons,  after  a  variety  of  amendments  and 
improvements  made  in  it,  with  great  care  and  pains,  by  the  gentle- 
men who  were  concerned  for  its  fuccefs,  and  alfo  a  copy  of  the 
tables  of  the  values  of  remote  life-annuities  which  were  annexed 
to  the  faid  bill,  and  were  confidered  as  a  part  of  it.  This  bill  was 
-as  follows. 


A    BILL, 
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INTITULED 


An  ACT  for  the  better  Support  of  Poor  Perfons  in 
certain  Circumftances,  by  enabling  Pari/hes  to  grant 
them  Annuities  for  Life,  upon  Purchafe,  and  under 
certain  Reftriclions. 


i^<£tf\<£0?5  it  often  happens  that  perfons  engaged  as  journey-  -.,  ,, 

men  in  manufactures  and  handicraft  trades,  and  likewife  houfe- 
hold  fervants,  labourers,  and  drivers  other  perfons,  get  more  mo- 
ney,  as  the  wages  of  their  labour  and  fervice,  than  is  fufficient  for  their 
prefent  maintenance,  and  might  eafily,  if  they  were  fo  minded,  lay  by,  out 
of  their  faid  gettings,  a  fufficient  fum  to  provide  for  their  fupport  in  their 
old  age  : 


o^ 


3n0  Uifjcrcas  it  would  be  highly  ufeful,  both  to  the  faid  perfons  them- 
felves  and  to  the  nation  in  general,  that  they  mould  endeavour  to  make  fuch 
provifion  for  their  fupport,  in  the  latter  periods  of  their  lives,  as  they 
would  thereby  become  more  fober  and  virtuous  in  their  ordinary  courfe  of 
life,  and  more  induftrious  in  the  profecution  of  their  leveral  callings  and 

employments,. 
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employments,  which  would  tend  to  the  incrcafe  of  the  riches  and  manu- 
factures of  this  kingdom  : 

fluO  tuhcre.tS  it  is  probable  that  many  of  the  faid  perfons  might  be  in- 
duced to  lay  up  fome  part  of  their  earnings  in  their  youth  and  middle  age, 
in  order  to  make  fuch  provifion  for  their  old  age,  if  a  convenient  opportu- 
nity were  offered  them  of  employing  die  money  they  fhould  fo  lay  up  in  a 
fafe  and  advantageous  manner  : 

01113  teljctea0  the  molt  fafe  and   advantageous   way,    in   which  the  faid 
frugal  and  induilrious  perfons  can  employ  the  feveral  funis  of  money,  which 
they  may  be  able   to  fave  out  of  their  wages,    for  the   fupport  of  their  old 
a°e   feems  to  be  to  purchaie  therewith  annuities  for  their  lives;,  .which  mould 
commence  at  fome  remote  period,  when  their  ftrength  and  ability  to  work 
will  be  confiderably  impaired  ;    and  the  poor's  rates  of  the  feveral  pariihes 
in  England  and  Wales  feem   likely  both  to  be,  and  to  be  thought  by  the 
faid  induftrious  and  frugal  perfons,  a  fuffident  and  convenient  fund  to  fe- 
cure    at  all  events,    the  payment  of  fuch  life-annuities  as  aforefaid,  to  the 
feveral  perfons  who  mall  have  purchafed  them,  in  cafe  any  deficiency  fhould 
happen    in  the  fund  created  for  the  payment  of  the  faid  annuities,   by  the 
monies  that  fhall  have  been  paid  for  the  purchaie  of -them  •,    be  it  therefore. 
enettf? b  by  the  king's  moft  excellent  majefty,    by  and  with  the  advice  and 
confent  of  the  lords  fpiritual  and  temporal,   and  commons, .  in  this  prefent 
parliament  affembled,    and  by  the  authority  of  the  fame,    That,   from  and 
After  July  ;,  1773,   after  the  fifth  day  of  July,   one  thoufand  feven  hundred  and  feventy-three, 
the  following  plan  tne  plan  and  method  herein-after  prefcribed,   for  granting  annuities  to  fuch 
fhall  take  place  in  all  jn£?u(lrious  and  frugal  perfons  for  their  lives,  fhall  take  place  and  be  carried 
parifees  and  town-   .^  executj0n,    in   all   parifhes  and   townfhips   which  maintain   their  own 
Kf  the  majority  poor,   within  England  and  Wales,  and  the  town  of  Berwick  upon  Tweed,., 
of  the  inhabitants,  where  there  fhall  be  two  churchwardens,  and  two  or  more  overfeers  of  the 
both  is  number  and  poor^  or  one  churchwarden,    and  three  or.  more  overfeers  of  the  poor,  and 
in  mo  diffirentrp~-  where  the  lame  fhall  have  been  approved  by.  a  majority  of  the  inhabitants 
r^-meetingf"  held  of  the  laid  parifhes  or  townfhips,  who  are  liable  to  be  charged  to  the  poor's , 
for  the  purpofe  after  raKs  of  the  fame,  affembled  at  two  different  parifh  meetings,  held  in  the 
<3ue  publick  notice.     cjaujches  of  the  faid  parifhes  or  townfhips,  after  due  notice  given  thereof, 
and  at  the  diftance  of,  at  lead,    twenty-one  days  one  from  the  other,  fub- 
iecl  to  the  rules  and  regulations  herein-after  prefcribed  ;    fuch  majority  in 
number  beino-  alio  charged,  in  the  laft  rate  made  for  the  relief  of  the  poor 
of  the  faid  pariih  or  townfhip,  in  a  fum  greater  than  that  which  was  afTefTed 
in  the  laid  rate  upon  the  reft  of  the  inhabitants  alTembled  at  the  faid  meet- 
ino-  ;  and  fuch  notice   fhall  exprefs  the  times  of  both  the  faid  meetings, 
and  fhall  be  publifhed  in  the  refpedlive  parifh  churches,  on  a  Sunday  im-- 
mediately  after,  divine  fervice,  and  affixed  upon  the  door  of  the  laid  parifh 

church, 
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'•church,  by  the  clerk  of  the  faid  pariih,  or  the  perfon  acting  as  fuch,  who  is 
and  are  hereby  required  to  publifh  and  affix  the  fame,  upon  the  requeft  of 
any  perfon  defirous  of  purchafing  any  fuch  annuity  »    and  the  rector,  vicar,  There&or,  or  vicar,  oi 
or  perpetual  curate  of  any  fuch   parifh   or  townihip,    together   with  the  perpetual  curate,  of  iU- 
churchwardens  and  overfeers  of  the  poor  in  the  fame,   fhall  be,  and  they  parift,  together witl    he 
are  hereby,  authorifed  and  required  to  receive,  on  the  behalf  of  all  the  faid  orerfers'athe«ofanfca!I 
inhabitants  of  fuch  pariih  or  townihip  fo  liable,  as  is  aforefaid,  to  be  charged  have    power  to' fluke 
to  the  poor's  rate  of  the  fame,  from  any  perfon  to  whom  the  faid  inhabitants  grants  of  life-annuities 
fhall  have  agreed  to  grant  a  like  annuity  in  manner  herein-after  mentioned,  •*>  any  inhabitants! 
any  fum  of  money  that  fuch  perfon  fhall  have  agreed  to  pay  them  for  the  ^^"pSi^the 
■  purchafe  of  the  fame  -,  and  to  grant  to  fuch  perfon,  in  the  name  and  on  the  raid  grantees,  under 
part  of  the  faid  rateable  inhabitants  of  the  fame  pariih  or  townfhip,  an  annu-  tain  reftridions. 
ity  for  the  life  of  the  grantee,    equivalent  to  the  purchafe-money,    to  com- 
mence at  fuch  future  period  of  fuch  grantee's  life,  as  fhall  have  been  fettled 
between  the  faid  inhabitants  and  the  faid  purchafer,    iubject  to  the  reftric- 
tions  herein-after  mentioned  ;  and  the  poor's  rate  of  fuch  parifh  or  townfhip  And  the  poors  rates  of 
fhall  be,  and  they  are  hereby  declared  to  be,    fubject  by  fuch  grant  to  the  *~ucfl  Pir>fhes  fhall  In- 
payment of  the  annuity   thereby  granted,  from  time  to  time,   as  the  fame  come  Jia!?le>  ">  c<™<"e- 

%     1,  1  j  1         -    li  1    ■£•     n.   11  l  l         l  cl  •  quence  of  thefs  er.-ni's 

fhall  become  due  and  payable  ;  and,  it  it  lnall  happen  that  the  rector,  vicar,  to  the  payment  of  fuch 

or  perpetual  curate  of  any  fuch  parifh  or  townfhip,    fhall  be  abfent  from  annuities,  when  they  be- 

•  fuch  parifh  or  townfhip,    when  the  grant  of  any  fuch  annuity   fhall  be  de-  comedue. 

mantled,  and  fhall  continue  to   be  abfent  from  the  fame  for  the  fpace  of  And '".  cai"c  or"  the  ab- 

.  thirty  days  from  the  fame  time,  it  lhall  and  may  be  lawful  for  the  church-  „  wr^etaal^'™*!^ 

-wardens  and  overfeers  of  the  poor  of  the  faid  parifh  or  townfhip,  and  they  the  (pace of-20-days  to* 

are  hereby  impowered  and   required,  after  the  expiration  of  the  faid  thirty  gether,  the  laid  grants 

days  from  fuch  demand  being  made,  notwithftanding  the  abfence  of  futh  may  be  made  Dy  the 

rector,  vicar,  or  perpetual  curate,  to  make  grants  of  fuch  annuities,  with-  overifee    ^"l  -and 

out  the  concurrence  of  fuch  rector,  vicar,  or  perpetual  curate  ;  and  fuch  without  them.    C  ^°M 
grants  fhall  be,  and  are  hereby  declared  to  be,  as  good,  valid,  and  effectual, 
as  if  fuch  rector,  vicar,  or  perpetual  curate,   had  been  pre  fen  t,  and  con- 
curred in  the  making  thereof. 

flnO  for  obviating  all  doubts  that  may  arife  touching  the  value  of  fuch  Tiie  PrIces  t0 .  be  P^d 

life-annuities,  and  the  money  to  be  paid  for  the  purchafe  thereof,  he  it  fmv  v°r.!.UC/-h  p"ni!:t'es  lhal! 
,  .    ,  .      .  ,       •  r       r-j      -T-i         -ii  -,i  >  *  be  thole  which  urecoh- 

tljcr  CtiartCH  by  the  authority  aforeiaid,  That  in  all  parifhes  and  townlhips  tained  in  the  tables  here- 
within  the  cities  of  London  and  Wcftminfter,  or  of  Southwark,  the  fkid  an-  untoannexxi;  of  which 
nuitics  fhall  be  granted  according  to  the  refpective  rates  herein-after  menti-  thefif^fet, called  No.  1, 
oned  and  exprefled  in  the  kt  of  tables  hereunto  annexed,  No.  I.  and  in  all  g^Jd^Tthe  SSefrf 
other  parifhes  and  townfhips  within  England,  Wales,  and  the  town  of  Ber-  London,"  Wdtminftet, 
wick  upon  Tweed,  the  laid  annuities  lhall  be  granted  according  to  the  re-  and  the  borough  of 
fptctive  prices  herein-after  mentioned  and  exprefled  in  the  fet  of  tables  South\va'k;  and  the  fo. 
hereunto  annexed,  No.  II;  and  if  any  fuch  life-annuity  fhall  be  granted  to  £jj  rda^^Aofe 

14  li  any  granted      in    all    other 

.parts   of  England   and 
Wide*. 
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any  perfon  under  the  age  of  fifteen  years,  the  fame  price  mall  be  paid  fbrv 
fuch  annuity  as  if  the  grantee  thereof  was  fifteen  years  of  age. 

No  firm  lefs  than  5I.  protiitiCB  altars,  That  no  fmaller  fum  than  five  pounds  of  lawful  mo- 
fhall  be  employed  in  the  nev  0f  Great  Britain  fhall  be  laid  out  in  the  purchafe  of  any  of  the  laid 
purchafe  of  any  f  tide  anriUjt;eS)  nor  fhall  any  perfon  be  allowed  to  purchafe  any  annuity  or  annui- 
miitytlfhall  be  greater  tle£  from  any  one  parifh  or  townfnip,  to  a  greater  amount  than  twenty 
than  20I.  per  annum.  pounds  per  annum  •,  nor  fhall  any  of  the  faid  annuities  commence  after  the 
grantee  thereof  fhall  have  attained  his  'age  of  feventy-five  years  ;  nor  fhall  it 
.Annuities  S™*1™.  *°  commence  for  the  life  of  any  man,  before  he  fhall  have  attained  the  age  of 
tULttolhsrfi'be*  jo years  fifty  years,  nor  for  the  life  of  any  woman  before  fhe  fhall  have  attained  the 
old,  nor  to  women  till  age  of  thirty-five  years  ;  nor  fhall  any  fuch  annuity  be  granted  to  any  perfon 
they  mall  be  35  years  foy  any  other  ]jfe  than  tnat  0f  the  grantee. 
Old. 

2nU  I)C  tt  ftittljCC  enactCB,  That  no  fuch  annuity  fhall  be  granted,  in  any 
parifh  or  townfhip,  where  the  number  of  inhabitants  affeffed  towards  the 
relief  of  the  poor  fhall  exceed  the  number  of  eighteen,  unlefs  twelve,  at  the 
Thefe  annuities  fhall  not  ^aft,  Gf  fuch  inhabitants  fhall  be  prefent  in  a  veftry,  or  other  publick  meet- 
ccrfcTtof%uchhrmaV  inS  to  be  held  for  that  purpofe  ;  and  in  parilhe's  or  townfhips  where  the 
rity  of  the  parifhioners  whole  number  of  inhabitants,  liable  to  be  aiTefltd  as  aforefaid,  fhall  be  lefs 
prefent  at  the  m.etings  than  nineteen,  no  fuch  annuity  fhall  be  granted,  unlefs  at  a  veftry  or  other 
in  which  they  are  grant-  publick  meeting,  where  two-thirds  of  fuch  inhabitants  fhall  be  prefent  ;  nor 
Sc^rate^haiT  the  ilia11  any  fuch  annuity  be  granted,  at  any  of  the  faid  meetings,  unlefs  the 
other  parifhioners  there  major  part  of  the  inhabitants  fo  afTembled,  being  alio  charged  in  the  laft 
prefent.  poor's  rate,  as  aforefaid,    in  a  fum  greater  than  what  is  afTefTed  in  the  fame 

rate  upon  the  reft  of  the  inhabitants  there  afTembled,  fhall  agree  to  grant 
the  fame  •,  and  no  fuch  meeting  fhall  be  held  for  granting  fuch  annuities, 
unlefs  previous  notice  of  holding  a  meeting  for  that  purpofe  fhall  be  publish- 
ed in  the  parifh  church  upon  two  Sundays  immediately  after  divine  fervice, . 
and  a  written  copy  of  fuch  notice  affixed  upon  the  door  of  fuch  church  pre- 
vious to  the  firft  publication  thereof,  as  aforefaid  ;  and  the  clerk  of  the  faid 
parifh,  or  the  perfon  acting  as  fuch,  is  and  are  hereby  required  to  publifh 
and  affix  the  fame,  at  the  requeft  of  any  perfon  defirous  of  purchafing  fuch 
PTor-fhalWicy  fee. grant-  annuity  ;  and  no  fuch  annuity  fhall  be  granted  to  any  perfon  who  fhall  not 
td  to  any  perfons  but  {in  the  opinion  of  the  majority  of  fuch  inhabitants  fo  afTembled)  appear  to 

fuch  -as  are  feppofed  to  have  a  legal  fettlement  within  the  pariih  or  townfhip  upon  which  the  fame 
have  a  legal   tettlement  &  ,,  fa      }  , 

1:1  the  pariih.  & 

'  Vet, if, through mifiake,         ^i3rot>f Ccti  neverthelefs,  That  if  any  annuity  fhall   have  been  granted  in. 

they  are  granted  in  the  t]le  nianrier  directed  by  this  aft,  fuch  grant  fhall  be  valid  and  binding  upon 

mer  due.'t.d  in  this    }     parj{h   or  townfhip,  granting  the  fame  ;  and  the  annuity  thereby  granted 
art,    to   inhabitants   ot  f  »  .»,    °  ,P  .       '  ,  J  ■  r  ,-     . 

e  parifh  who  have  not  fhall  be  regularly  paiu,  according  to  the  purport  and  true  meaning  or  luch 

a  legal  fettlement  in  it,  grunt.,. 

the)  Shall  neverthelefs  be 
*.a.l>d  and  binding. 
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f*rant,  notwithftanding  it  (hall  afterwards  be  difcovered  that,  at  the  time  of 
making  fuch  grant,  the  grantee  thereof  was  not  legally  fettled  in  fuch  puriih. 
or  townfhip. 

.    0nrj  he  tt  futtljtt  Mfttttf,  That  the  faid  annuities  fhall  be  granted  by  JJederfi  of  grant  null 

.     j       r  r  •  i  -j  ?  j    r        j  i  "e  madc  out  on-  parcn- 

deeds  or  grant,    fairly  written  or  printed  on  parchment,    and  hgned   and  ment. 

fealed  by  the  churchwardens  and  overfeers  of  the  poor,  and  by  the  reftor, 

vicar,  or  perpetual  curate  (unlefs    he  ihall   be  abicnt  as  aforefaid)  of  the 

pariih,  or  townfhip,  in  behalf  of  which  fuch  annuities  fhall  be  granted,  -and 

may  be  made  in  the  form,    or  to  the  effect,  following : 

H    A    T  a  public  meeting  of  the  inhabitants  of  the  parifli  or  townfhip  The  form  of  the  dee<h 
£*%   "  of  in  the  county  of  by  which  thefeanMcta 

"  holden  in  the  veftry  of  the  church  of  the  laid  parifli  or  townfhip,  on  the  ftal!  beSrantcd- 
"  day  of  in  the  year  of  the  reio-n 

"  of  our  fovereign   lord  King  George  the  Third,    and  in  the  year  of  our 
"  Lord  Chrift  after  due 

"  notice  of  the  faid  meeting  being  firft  given. 

"  A.  B.  reftor  (or  vicar,  or  perpetual  curate,  as  it  may  happen  to  be) 
"  of  the  parifli  or  townfhip  of  aforefaid,  in  the  county 

"  aforefaid,  C.  D.  and  E.  F.  churchwardens  of  the  fa:d  parifli  or  townfhip, 
'-'  G.  H.  I.  K.  and  L.  M.  overfeers  of  the  poor  of  the  faid  parifli  or  town- 
'«•'  fliip;  To  all  to  whom  this  prefent  writing  ihall  come,  fend  greetino- : 
"  Whereas  N.  O.  of  the  faid  pariih  or  townfhip  aforefaid,  Bricklayer,  (or 
**  houihold  fcrvant  to  P.  Q^  Efquire,  of  the  faid  pariih  or  townfhip,  or  day- 
"  labourer  or  otherwife,  according  to  his  proper  addition  or  employment ) 
"  appearing  to  us  to  be  a  perfon  lawfully  fettled  in  the  faid  pariih  or  town- 
"  fhip,  and  intitled  to  be  relieved  by  the  poors  rate  railed  in  the  fame,  in 
"  cafe  he  ihould  become  poor  and  helplefs,  and  now  of  the  the  age  of 
"  years,  hath  paid  unto  the  hands  of  us  the  reftor,  or  vicar,  or 

'"  perpetual  curate,  churchwardens,  and  overfeers  of  the  poor  of  the  pa  ifh 
"  or  townfhip,  aforefaid,  the  fum  of  pounds  of  lawful 

"  money  of  Great  Britain,  as  the  price  of  an  annuity  for  his  life,  that  ihall 
"  begin  when  he  is  years  of  age,  that  is,  at  the  end 

"  of  years  from  this  prefent  time,    and' in  the  year  of  our 

"  our  Lord  Chrift   '  "   to  be  paid 

"  to  him,  or  his  certain  attorney,  by  the  reftor,  churchwardens,  and  over- 
"  fcers  of  the  poor  of  the  faid  parifli  or  townfhip  for  the  time  being,  by 
''  equal  quarterly  payments  to  be  made  at  the  four  following  feaft  days  ; 
'"  to  wit,  the  feaft  day  of  the  annunciation  of  the  BlefTed  Virgin  Mary,  the 
"  feaft  day  of  Saint  John  the  Bapiift,    the  feaft  day  ot  Sajnt  Michael  the 

I  i  i  i  2  "  -Archangel, 
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Archangel,  and  the  feaft  day  of  the  Nativity  of  our  Lord  Chrift,  or- 
within  feven  days  after  each  of  the  faid  feaft  days,  according  to  the  ftatuce- 
of  the  thirteenth  year  of  the  reign  of  King  George  the  Third,  in  tha> 
behalf  made  and  provided  :  NOW  know  ye,  that  we  the  reclor,  (vicar,  or. 
perpetual  curate,)  churchwardens,  and  overfeers  of  the  poor  of  the  faid 
parilh  or  townlhip,  in  confideration  of  the  faid  fum  of  pounds, 

to  us  in  hand  paid,  (the  receipt  whereof  is  hereby  acknowledged,1!  and 
in  purluance  of  the  ftatute  aforefaid,    do  by  this  prefent  writing,   in  the 
behalf  of  the  inhabitants  of  the  faid  parifh- or  townfhip  of 
give  and  grant  unto  the  faid  N.  O.  an  annuity  or  yearly  penfion  of 
of  of  lawful  money  of  Great  Gritain,  which  mall 

commence  on  the  feaft  day  of  that  ihaU  be  inr 

the  year  of  our  Lord  Chrift 

and  continue  to  be  paid  to  the  faid  N.  O.  from  thence  forwards  during 
his  life,  by  equal  quarterly  payments,  at  the  four  feaft  days  above  men- 
tioned, or  within  feven  days  after  each  of  them  refpe&ively  :  and  fur- 
ther, by  virtue  of  the  ftatute  aforefaid,  we  do  bind  and  engage. the  rates 
of  the  faid  parifh.  or  townfhip,  that  fhall  hereafter  be  railed  therein  for 
the  relief  of  the  poor  thereof,  for  the  full  and  due  payment  of  the  faid. 
annuity  of  to  the  laid  N.  0.  by  equal  quarterly 

**  payments,  on  the  four  feaft  days  above-mentioned,  or  within  feven  day* 
"  after  each  of  them  refpedively,  from  the  faid  feaft  day  of 
"  to  the  feaft  day  or  day  of  payment  that  fhall  happen- 

**  next  before  the  death  of  the  faid  N.  O.  including  both  the  faid  days. 
'«  In  witnefs  whereof,  we  have  hereunto  fet  our  hands,  and  have  fixed  our 
**  common  leal,  this  day  of  in  the 

**  year  of  the  reign  of  our  fovereign  lord  George  the  Third,  and  in  the- 
"  ygtr  of  our  Lord  Chrift 


A,  B.  Reclot\  or  Vicar,  or-perpetual  Curate* 
of  the  faid  Parifh  or  Townflrip. 


CD 
E.  F 
G 

I.  K 
L 


} 

M.  V 


Churchwardens. 


Overfeers  of  the  Poov^. 


And  m  cafe  of  the  abfence  of  the  retfor,  vicar,  or  perpetual  curate  as  afore-- 
faid,  fuch  grant  fhall  be  made  in  the  names  of  the  churchwardens  and  over- 
feers of  the  poor  only  •,  and  fuch  abfence  of  the  reflor,  vicar,  or  perpetual 
surate,  fhall  be  fpecified  in  the  fame,  and  the  charges  and  expences  attend- 


ing 


P 
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ing  the  making  out  every  fuch- grant  mail  be  defrayed  by  the  perfon  to  Such  deed  of  grant  frail- 
whom  fuch  annuity  mall  be  granted,  who  fhall  pay  to  the  faid  oariih  officers  bc  made  out  by  the  (aid 
the  fum  of  two  fhillings  and  fixpence  for  the  fame,  and  no  more.  fjgj nJ^J^SaL 

by  the  grantee. 

3tlD  I)C  it  further.  CltactCtt,  That,  in  every  fuch  deed  of  "rant,  the  pounds, 
a  .,,.  .  ,         .  ,  iij  r      1  e  J  he  amount  of  thefean- 

millings,  and  pence,    thereby  granted,    and  the  date  or    the   year   or   our  nuities  aild .the  dates  o£ 

Lord  Chrift  in  which  fuch  annuity  is  to  commence,  lhall  be  written  in  words  their     commencement.. 

at  length,  and  not  in  figures  ;  and  fuch  deeds  of  grant,  immediately  after  mal1  be  written  in  thefe. 

the  fame  mall  be  figned  and  fealed  as  aforefaid,    fhall  be  delivered  to  the  f**d*h.  in    words    at 

grantee  of  the  annuity  thereby  granted,  to  be  kept  by  him  or  her,  as  the. 

proof  of  his  or  her  right  to  fuch  annuity. 

0nD  1)C  it  ftttrtTjcr  CtlflCtCO  by  the  authority  aforefaid,  That  the   rector,  A  copy  of  every  fuch 
vicar,  or  perpetual  curate,  and  the  churchwardens  and  overfeers  of  the  poor  deed  9*"  grant  ma"  be- 

r  /   ■'        •«  n  ■         n     ,,  j    .i_  i         r  ■     5  entered  by  the  granto.s 

or  every  luch  parilh  or  townihip,  fhall,  and  they  are  hereby  required  to  of  it  jn  I  book  t0  be 
caufe  a  copy  of  every  fuch  deed  of  grant  to  be  entered  in  a  book,  to  be  kept  in  the  parifh  for 
kept  in  the  parilh  cheft  for  that  purpofe,  and  to  feal  and  fign  the  faid  copy  that  purpole;  and  an 
m  the  fame  manner  as  the  original  deed  is  hereby  directed  to  be  figned  and  j£J™0^f™ent  ftltt 
fealed,  (both  which  ihall  be  executed  at  a  public  meeting  of  the  inhabitants  be'tened'and  '"led  by 
of  the  parilh  or  townihip,  to  be  holden  for  that  purpole  •,)  and  the  grantee  the  grant.-e  of  the  annu~ 
of  the  fakl  annuity  fhall,  at  the  fame  time  fign  and  feal  an  acknowledge-  ity. 
merit  in  writing,  which  Ihall  be  put  at  the  bottom  of  the  faid  copy,  in  the 
words  or  to  the  effect  following  : 


o 


IN.  O.  »/  the  parifb  or  town/hip  of  in  the   county  - 

of  do  acknowledge,  that  the  above  is  a  true  copy  of  the. 

deed  of  grant  of  a  certain  life-annuity,  which  has  been  this  day  granted  to  me 
by  the  reclor,  vicar,  or  perpetual  cut  ate,  churchwardens,  and  overfeers  of  the. 
poor  of  the  faid  parifh  or  townfhip,  or  by  the  churchwardens  and  overfeers  of  the 
poor,  in  cafe  of  the  abfence  of  the  rector,  vicar,  or  perpetual  curate,  as 
aforefaid. 

N.  O. 

Which  faid  copy  fhall  be  made  at-  the  expence  of  the  inhabitants  of  the  faid  And,  if  the  grantee -off 
parifh  or  townihip,  ard  be  paid  for  out  of  the  money  received  as  the  price  ',    an"uity  maI! }°'e m3 

rc    ,      r  .  ,  ■         r  1      r  •  j  i  c        -i  deed  of  grant  of  it,  iuchv 

or  the  laid  annuity,  from  the  laid  grantee  thereof,  without  any  new  expence  copy  of  the  laid  deed  in- 
to the  faid  grantee  :  and  if  it  fhall  at  any  time  happen,  that  any  original  the  parilh  book  fhall  be 
deed  of  grant,  delivered  as  aforefaid,  Ihall  be  loft  or  deftroyed,  the  copy  fufficient  evidence  of  iu 
thereof  lb  entered  as  aforefaid  fhall  be  deemed  fufficient  evidence  diat  fuch 
grant  had  oeen  made,  and  fhall  intitle  fuch  grantee  to  receive  his  annuity  And  t])e  var-1^i  0fjjcers 
according  to  the  purport  of  fuch  copy.  And,  if  fuch  grantee  fhall  delire  to  {hall  give  the  grantee  a 
have  a  copy,  of  fuch  deed  of  grant  made  from  the  faid  parifh  copy,  inftead  new  copy  of  theloft  deed 
of  the  original  deed  fo  loft  or  deftroyed,    the  rector,   vicar,    or  perpetual  °f  Srant  °l  hls  annuity- 

a  J  r       hom   luch    panlh-copy 

curate,  of  it]  for  the  fiua  of, 
as.  6d.. 
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Curate,  churchwardens,  and  overfeers  of  the  poor  of  the  faid  parifh  or  towrri 

fhip  for  the  time  being,  fhall  caufe  fuch  copy  to  be  made  out  upon  parch* 

ment,  and  fhall  fign  the  fame,  in  atteftation  of  its  being  a  true  copy  from 

the  faid  copy  in  the  parifh  book,  and  fhall  deliver  fuch  attefted  copy  to  fuch 

grantee,    without  requiring  any  new  confideration -money  for  the  fame,    or 

j  r  . .  any  fee  or  reward,  except  the  necefTary  expence  of  making  out  fuch  new 

ofdie  faiddeed  of  "rant  C0PV  »    *°r  which  they  fhall  take  the  fum  of  two  fhillings  and  fixpence,  and 

fhall  be  fufficient°evi-  no  more  :    and  the  faid  new  copy,   fo  attefted,   fhall  be  fufficient  evidence 

dence  of  its  having  been  that  fuch  grant  had  been  made,    and  fhall  intitle  the  grantee  to  receive  his 

made,  although  the^co-  annujty  from  the  faid  parifh  or  townfhip,  according  to  the  purport  of  fuch 

py   in   the   panih-book  ~    J,  .  ,r.,        ,.  ,  '     ■        ,  °..1     ,        ,r     S      ,.       r 

fhould  afterwards  be  loft.  attefted  copy,    notwithftanding  the  copy    in  the  parifh  book  mould  after- 
wards  happen  to  be  loft  or  deftroyed. 

The   overfeers  of  the         SfaD  fie  it  further.  CltactCG  by  the  authority  afcrdaid,    That,  previous  to 
poor  fhall -enter  all  pro-  t]ie  holding  of  any  meeting  in  purfuance  of  thi0.  aft,  the  overfeers  of  the  poor 
uecaJonofthiF  aft  in  ^or  tne  Parifh  or  townfhip  where  fuch  meeting  fhall  be  held,  fhall  caule  pro- 
proper  books  to  be  pro-  per  books  to  be  provided  and  kept  in  the  public  cheft,    belonging  to  fuch 
■vided  for  that _purpofe.    parifh  or  townfhip  •,  in  which  books  all  orders,  proceedings,  and  accounts, 
relating  to  the  execution  of  this  act,  fhall  be  fairly  entertd  at  length,   by 
fome  perfon  to  be  appointed  by  the  refprdtive  churchwardens  and  overfeers 
of  the  poor-,  and  the  names  of  all  the  perfons  who  [hall give  a  vote  for,  or 
againft,  the  making  of  any  order,  or  the  coming  to  any  refolution  relating 
to  the  execution  of  this  act,  fhall  be  entered  in  one  of  the  faid  books,  and 
the  perfons  agreeing  to,  or  concurring  in,  fuch  order  or  refolution  fhall  fign 
An  account  of  all  the  tne  fame  •,    and  an  account  of  all  monies  received  or  payed  in  purfuance  of 

paid^bv  'vimief  of  this  l^]s  a(^  ma'^  a"~°  '3e  entercd  >n  one  °f  tnc  'a^  books,  expreffing  particularly 

aft  fhall  be  entered  in  the  times  of  all  fuch  receipts  and  payments,  the  perfon  to,  or  horn,  whom 

one  of  thefe books.  And  the  fame  were  paid  or  received,  and  for  what  purpofes ;  which  accounts  fhall 

the  accounts  fhall  be  j,e  balanced  and  clofed  once  in  every  year,  as  near  as  conveniently  may  be 
balanced  once  in  every  ,         •  c       ,     ,  ,-  ,  r  rr  r  c  •£-     i 

year,    and  laid  be  ore  to  £"e  ume  *or  holding  the   petty  ieihons  for  appointing  overfeers  of  the 

the  j'uftices  of  the  peace  poor  for  fuch  refpective  par.fh  or  townfhip,  and  (being  figncd  by  the  rector, 
at  the  petty  feffions,  to  vicar,  or  perpetual  curate,  and  the  churchwardens  and  overfeers  of  the  poor, 
be?  examined  by  them;  foj.  cach  i  h  }{h  Qr  townfmp  )  paall  be  laid  before  the  juftices  of  the 
and  fhall  be  certified  by  ..     ,r  r  _  r 7 „    ,.  r     ,  J  ■  ,        . 

^e  fkid  juftices  to  be  vuft  Pcace   at   fuch   petty  feffions,    who  fhall  examine  luch  accounts  with    the 

and  true,  it  found  to  be  vouchers  thereto  •,  and,  if  the  fame  fhall  appear  to  fuch  juftices  to  be  juft  and 
fo-  true  accounts,    they  fhall   certify  the  fame  in  writing  upon  fuch  accounts ; 

.    ,     ,    ,.         ,         and  a  duplicate  of  every  fueh  account  fhall  be  traniimttcd  by  the  refpective 

And  a  duplicate  of  eve-  »    r    ,  ',,,,-,  i  -  j-  j- 

rv  fuch  account  fhall  be  civerreers  of  the  poor  to  me  cleik  of  the  peace  tor  the  county,  riding,  or  di- 

tranfmitted  to  the  clerk  viiion,  wlierein  luch  panlh  or  townfhip  is  fituated,  (.whether  the  fame  be  a 

of   tl,c   peace    for  the  town-corporate,    having  exclufive  juriidiCtion  or  not,)   before  the  next  gene- 

"'Li:    '        '    lh,c„nc-:t  ral   quarter  feffions  of  the  peace  ;  and  each  and  every  clerk  01  the  peace  is 

.  quaitcr   fifiions   ,  r  ',  ,      „,   <,  n.    l 

.ot  t..cpc.cf.  hereby  required  to  caule  every  luch  account  to  be  hied  amongL  the  records 

of  his  office. 

And 
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flirt  he  it  fnmjCl*  CHSC;C5,  That  no  deed  of  grant,  or  any  of  die  copies  No  Gamp-duty  fliall  be- 
thel >r"  herein  before  directed  ro  be  made,    nor  any  power  of  attorney  for  K^  „KeoK 
accepting  and  transferring  (lock,  and  far   the  receiving  the  dividends  due  of  fhcm' 
thereon,  fliall    be  charged  or  chargeable  with  any  ftamp-duty  wlutlbever, 
but  fhall  be  good,  valid,  and  effectual,  to  all  intents  and  purpofes,  without' 
any  (lamp  being  impreffed  thereon. 

^        «       .     r      <  <tm        -i-  r  <-     »    i-r  '*     The  faid  annuities  m.i}V 

fl.rt  U  U  fimljct  cmutcD,  That  if  any  grantee  of  any  fuch  life-annuity  Vtj;  the  corifent  of  the 

fliall  content  thatthe  fame  may  be  made  unalienable,  and  thereupon  a  claufe  grantees    thereof    ex— 

for  that  purple,  expreffing  his  conlent  that  it  fhould  be  made  fo,  fliall  be  prefled  in  the  deeds  of. 

inferred  in  the  deed  of  grant  delivered  to  him,  and  in  the  ropy  thereof  kept  g^nt,  be  made  unaUen-- 

in  the  parifh  regifter  of  the  faid  grants  of  life-annuities,  and  which  he  fliall  able- 

have  acknowledged  to  be  a  true  copy  of  his  faid  grant  in  the  manner  above 

dntcted,    in  fuch  cafe  the  faid  annuity  fliall  be  payable  to  the  faid  grantee 

alone,  or  his  certain  attorney,  during  his  life,  without  any  power  in  him  to 

alienate,  or  affign,  it  to  any  perlbn,  or  in  any  manner,  whatfoever;  and  every 

alignment  cf  Inch  annuity  that  fliall  afterwards  be  made  by  the  faid  grantee 

to  any  other  perion,  fliall  be  totally  void  in  law  and  equity,  and  of  no  effect 

or  operation  whatfoever. 

flirt  b€  it  fttrtkr  euactea,  That  if  any  grantee  of  any  of  the  faid  annul-  StiSS 
ties  that  fliall  not  have  confented  as  above  to  make  his  faid  annuity  unalien-  fhall  not  be  alienated 
able,  fhall  be  defirous  of  ielling  or  difpofing  of  any  fuch  annuity  to  any  other  before  an  offer  has  been 
perfon,  he  fliall,  in  the  Erft  place,  make  an  offer  to  fell  the  fame  to  the  rector,  m^e  of  them  to  the 
vicar,  or  perpetual  curate,  churchwardens  and  overfeers  of  the  poor,  and  j^"e  beJn  g,.^/  e^ 
other  inhabitants  chargeable  to  the  poors  rates  of  the  faid  parifh  or  townfliip  the  values  fet  down  in 
where  the  fame  was  bought,  at  the  price  which  fuch  annuity  fliall  be  then  the  tables  hereunto  an- 
worth,  according  to  the  rates  herein-after  me-r.  ioned,  or  at  any  lower  price  j  n«*ed. 
which  offer  fhall  be  made  at  a  veftry  or  other  publick  meeting  of  the  inhabi- 
tants of  the  faid  parifh.  or  townfliip,  notice  of  which  meeting  fliall  be  given  But,  lfthepanfhrefufes 

-  *  *■  a  .  to     buy    them    in     trie 

on  two  different  Sundays,  in  the  fame   manner  as  herein-bctore  directed,  grantee3    fhall    be   at 
concerning  meetings  for  granting  the  faid  annuities ;  and,  if,  upon  fuch  offer  liberty  during  the  fpace 
bein^  made,  the  major  part  of  the  rateable  inhabitants  fo  affembled,  being  of  fix  months   to  fell 
alio  charged  in  the  laft  poors  rate  as  aforefaid,  in  a  fum  greater  than  what  is  j^m  t0  any  other  Per-~ 
affeffed  in  the  fame  rate  upon  the  reft  of  the  inhabitants   there  affembled, 
fliall  think  proper  to  purchafe  the  fame,  the  redtor,  vicar,  or  perpetual  cu- 
rate, and  the  churchwardens  and  overfeers  of  the  poor  of  fuch   parifh  or 
townfliip,   or  the  churchwardens  and  overfeers  of  the  poor  only,  in  the  ab- 
sence of  fuch   reftor,  vicar,   or  perpetual  curate  as  aforelaid,   (hall  be,  and 
are  hereby,  a  ifed  and  required  to  buy  up  the  (aid  annuity,  at  the  faid 

price,  or  at  a  >    lo  ver  price  as  fhall  be  agreed  for,  and  to   defray  the  ex- 
pence  of  fuch  pui   hafe  >ut  of  the  fund  created  0/  the  monies  received  from . 
the  grantees  of.  the  faid  life-annuities  •,  and  in  cafe  the  major  part  of  the 

inhabitants 
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inhabitants,   fo  afiembled  as  aforefaid,  fhall  not  agree  w'th  the  faid  grantee 
for  the  purchafe  of  the  faid  annuity,  the  grantee  thereof  fhall,  for  the  fpacfe 
of  fix  months  from  the  time  of  fuch  refufal  or  non-agreement,  be  at  liberty 
■to  fell  and  aflign  his  faid  annuity  to  any  perfon  whatsoever,  by  a  deed  duly 
•fealed  and  delivered  in  the  prefence  of  two  credible  witneffes,  and   figned 
by  the  faid  witneffes,    in  atteftation  of  their  having  feen  the  fame  fo  figned 
and  delivered  :  and  after  the  expiration  of  the  faid  fix  months,    the  faid 
grantee  fhall  not  have  power  to  fell  or  affign  fuch  annuity  to  any  perfon 
whatfoever,  unlefs  he  fhall  again  make  an  offer  thereof,  in  the  manner  before 
prefcribed,  to  the  rector,  vicar,  or  perpetual  curate,  and  churchwardens  and 
overfeers  of  the  poor,  and  other  rateable  inhabitants  of  the  faid  parifh  or 
townfhip ;  but  in  cafe  of  their  refufal  or  non-agreement  to  purchafe  the  fame, 
fuch  grantee  fhall  again  be  at  liberty,  during  the  fpace  of  fix  months  from 
fuch  refufal  or  non- agreement,  to  affign  fuch  annuity  to  any  perf  >n  whatfo- 
ever: and  fo,  in  like  manner,  as  often  as  he  fhall  be  defirous  of  felling  the  faid 
annuity,  he  fhall  acquire  a  right  fo  to  do,  for  the  fpace  of  fix  months  after 
making  fuch  after,  and  the  refufal  of  the  fame,  or  non-agreement,   as  afore- 
iaid.    And  all  alignments  made  of  fuch  annuities  by  the  grantees  thereof, 
otherwife  than  according  to  the  rules  herein  prefcribed,  fhall  be  utterly  void 
After  any  fuch  annuity  and  of  no  effect.    But,  when  any  of  the  faid  annuities  fhall  have  been  affigned 
fnall  have  been  fold,  or  by  tne  grantee  thereof  to  any  other  perfon,  the  faid  perfon,  to  whom  it  fhall 
^ffiSned  ^gain1  without  have  been  fo  affigned,  fhall  be  at  liberty -to  affign  it  to  -whom  he  fnall  think 
making   any    previous  fit,  and  in  whatever  time  and  manner  he   fhall  think  fit,  agreeable  to  the 
.offer  of  it  to  the  pariiii.  ufual  rules  of  lav/,  without  being  obliged  to  make  a  previous  offer  of  it  to 
.the  parifh  officers  and  rateable  inhabitants  of  the  parifh,  or  townfhip,  in  which 
it  was  granted,  as  is  required  of  the  grantee  thereof,;' and  every  fubfequenc 
>affignee  thereof  fhall  have  the  .fame  liberty. 

If  any  perfon  (hall  make  gnti  fo  (t  furdiCt  cri<*CtCti,  That,  if  any  perfon  fnall  at  any  time  make,  or 
any  fraudulent  alteration  caufe  tQ  be  made    any  a|tCration  in  any  deed  of  grant  of  any  fuch  annuity, 

in  any  of  the  laid  panih  .        '  r    J,  .    ,    n     ..   ,  '  P      r  •  j      r  i         i 

deeds  of  grant,  or,  or  any  copy  thereof  which  fhall  be  made  out  as  arorelaid,  io  as  to  make  the 
knowing  any  fuch  frau-  annual  turn  thereby  granted  appear  to  be  greater  than  it  really  was,  or  the 
<lulent  alteration  to  have  t;me  0f  tne  commencement  of  fuch   annuity  appear  to  be  earlier  than  that 

teen  made,  ihall  receive       ^    \  $  a         inU.d  ty  the  fa;d  deed     Q    ftaI1  know  ^  any    fuch  alterati- 

any    money    upon    the  ■        ,  rr     ,     •      ,-     ■  .  j    i       •  j  r  i        u 

fame   he  (hall  thereby  on  nas  been  made  in  iucn  deed  or  copy,  and  having  made,  or  cauled  to  be 

become  guilty  of  felony  made,  fuch  alteration,  or  knowing  the  fame  to  have  been  made  therein,  ihall 
without  benefit-of  clei-  dcmand  and  receive  of  the  parifh  officers  of  the  parifh  or  townfhip  in  which 
ficVo^theTn^ty  lhai'l  fuch  annu*cy  was  granted,  any  part  of  fuch  annuity,  according  to  the  pur- 
.^eafe.  port. of  fuch  fraudulent  alteration,  every  perfon  fo  offending,  and  being  con- 

victed thereof,  fhall  be  deemed  and  adjudged  guilty  of  felony,  and  fhall 
fuller  death  as  a  felon,  without  benefit  of  clergy  j  and,  upon  fuch  con- 
-viction,  fuch  annuity  fhall  cede  and  determine. 

^nd 
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flnD  be  it  further  marten,  That  if  any  perfon  fhall  forge  er  frame,   or  If  any  pa  forg<-, 

caufe  to  be  forged  or  framed,  any  deed  of  grant  of  any  fuch  pariih  annuity  or  cai;i.'-'  *°  **  fo 
as  is  above  mentioned,  with  an  intent  to  defraud  the  inhabitants  of  the  p  irifh  «"?  vL-ii    k 
or  townfhip,  in   which  inch  deed   fhall  purport  iuch  annuity  to  have  been  fach  forged  deed,  0 
granted,  and  fliall  for  that  purpofe  counterfeit,  or  caufe  to  be  counterfeited,  from  the  officci 
the  names- of  the  pariih  officers  which  are  herein  required  DO  be  fubferibed  to  panflianyfiiinoFmoney, 
every  fuch  deed  of  grant,  and,  by  means  of  fuch  forged  deed,  lhall  obtain  guilty  of  felow  v  -' 
from  thefaid  officers  of  the  .parifh,  or  townlhip,    in  which  fuch  forgad  deed  benefit  of  clergy.  ' 
fliall  purport  the  faid  annuity  to  have  been  granted,  any  fum  of  money  what- 
loever,  as  part  of  fuch  pretended  annuity,    every   pertbn   fo  offending,  znd 
being  convicted  thereof,  fhall  be  deemed  and  adjudged  guiity  of  felony,  and 
lhall  fuffer  death  as  a  felon,  without  benefit,  of  clergy. 

3M>  b?  it  fttrtljct  CttaCtCD,  That  if -any  perfon  fhall,   by  any  means  what-  And,  if  any  perron  ftall, 

foever,  get  pofleflion  of  any  real  deed  of  grant  of  any  fuch  annuity,  or  any  feffion^of  an**  */ 

copy  thereof,  given  by  the  parifh,  or  townlhip,  wherein  iuch  annuity  is  granted,  bfgrantoffifchananmi* 

as  is  above  mentioned,  without  having  a  right  to  the  annuity  thereby  grant-  ««y>  belonging- to  another 

ed,  either  as  the  grantee  thereof,  or  the  lawful  affignee  thereof,   by  one  or  F6.^11'  ancl  flla'1',  ,by 

more  afiignment  or  affignments  thereof,  in  the  manner  above  preibribed,  and  ut  uaJ'JwJ!  l"s  ,tlUt 
„    „    ,.s  .       D.         .  r        ,        .   ,.      .     .  .     ,  .     f  .      '  «e  i>  me  penontowhora 

fliall  raliely  pretend  to  be  the  perlon  lawfully  intitled  to  iuch  annuity,  and  the-faid  annuity  belong?, 
under  fuch. pretence  fhall  produce  any  fuch  deed  of  grant  to  the  pariih  officers  obtain  payment  of  ai-y 
of  the  parifh  or  townfhip  in  which  fuch  annuity  was  granted,  and  in  conle-  ?*  ^n!™^  d"e  U?U™ 
quence  thereof  fliall  demand  and  obtain,  from  the  faid  officers,  any  fum  of  coniepuuty  of  felon  /' 
money  whatfoever,  as  a  part  of  fuch  annuity,  every  perfon  fo  offending,  and 
being  convicted  thereof,  fliall  be  deemed  and  adjudged  to  be  guilty  of 
felony. 

a«iD  be  it  fttrtljct  cnactfD,  That  the  feveral  perfons  intitled  to  the  faid  A«v  grantee  of  anyone 

n     ,,        '  ,  \       r    i      n-  ru-n  „■  .      °'   tnefe  annuities  who 

annuities  lhall  apply  to  the  faid  officers  or  the  panfhes,   or  townlhips,  in  rtiall  neglectto apply  for 
which  die  fame  have  been  refpedively  granted,  for  the  payment  thereof,  as  payment  of  it  for  more 
foon  as  they  conveniently  can,  after  the  feveral  quarterly  feaft  days  in  which  than  five  <3uartcr3  of  a 
they  are  made  payable;    and  if  any  fuch   annuitant  fhall  neglect  to  apply  E«iidoB»£?2l 
(-either  by  himfelf  or  his  lawful  attorney)  for  the  payment  of  his  annuity,  to  cept'thofeof  the  laft  four 
the  laid  officers  of  the  parifh  or  townfhip  in  which  the  fame  was  granted,  for  quarters  of  a  year, 
more  than  the  fpace  of  one  year  and  a  quarter,  fo  that  five  or  more  quarterly 
payments  thereof  lhall  be  in  arrear,  he  fliall  not  be  entitled  to  receive  more 
than  the  tour  lafl  quarterly  payments  of  fuch  annuity,  and  fliall  forfeit  his 
right  to  ail  die  former  payments  fo  in  arrear. 

$fc<rtriD0B  altoaps,  That  nothing  in  this  claufe  fliall  extend,  or  be  conftrued  A  Prov!r°e  in/^7  of 

„„     r        .  c   '  1       °r  1     •         ,  1     ■       r  perfons  beyond  the  leas, 

to  extend,    to  any  grantee,  who,  from  being  beyond  the  feas,  or  any  una-  arwho  lhall  have  been 
"voidable  incapacity^  fhall  have  been  dilabled  from  making  his  demand  within  under  any  unavoidable 

Kkkk  the  incaPacity    of    making 

application  for  the  pay- 
ment of  their  faid  annti* 
itics  in  due  time. 
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the  time  fo  limited,  and  fhall  make  fuch  demand  within  fix  months  after  his 
return  from  abroad,  or  the  removal  of  fuch  incapacity. 

The  money  paid  for  the  #110  *>C  it  ftirtljCC  CtiattCH,  That  the  money  to-be  received  by  the  re&or, 
purchafe  of  thefeparifti-  vicar,  or  perpetual  curate,  and  the  churchwardens  and  overfeers  of  the  poor 
annuities  (ball  be  the  Qf  every  parifh  or  townfljip,  in  which  any  fuch  annuities  fhall  be  granted, 
property  of  the  inbabi-  ^  jj  ^  ^  property  0f  aH  the  inhabitants  of  fuch  parifh  or  townfhip,  charge- 
tarns  of  the  panfn  that  ,  ,  ,  r  r  '  .  ,  ,  r  „.  n.  •  i  & 
are   chargeable  to  the  able  to  the  poors  rates.  And  the  respective  rectors,  vicars,  or  perpetual  curates, 

poors  rates ;  andfhall  be   churchwardens,  and  overfeers  of  the  poor  fhall,  and  they  are  hereby  required 

invefted  in  the  three  per  as  j-oon  as  conveniently  may  be,  after  the  receipt  of  any  fuch  purchafe-money, 

cent,  bar.k  annuities  in  tQ  ^  QUZ  tne  fame  in  the  purchafe  of  fome  of  the  public  annuities,  eftablifhed 

by  authority  of  parliament,  and  payable  at  the  bank  of  England,  after  the 

rate  of  three  per  centum  per  annum:  which  money  fo  laid  out,  fhall  ftand  in 

the  books  of  the  governor  and  company  of  the  laid  bank,  in  the  name  of  the 

rector,  vicar,  or  perpetual  curate,  churchwardens,  overfeers  of  the  poor,  and 

And  the  faid  inhabitants  inhabitants  of  fuch  parifh  or  townfhip,  chargeable  to  the  poors  rates  of  the 

fhall  be  a  body  politick  fame  .   wno  fhall  be,  and  are  hereby  declared  to  be,  a  body  politick  and  cor- 

aBd  corporate  ioi  thi.-.ie-  p0rat.e^  naving  perpetual  fucceffion  for  the  feveral  purpofes  of  this  adt,  and 

alT*  awi^fnall  have  a  ihali  be  known  by  the  name   of  The  Retlor,   Vicar,    or  perpetual  Curate, 

corporate  name  and  a  Churchwardens,    Overfeers  of  the  Poor,    and  Inhabitants  of  fuch  Parijh  or 

common  feal.  Toivnfiip,  chargeable  to  the  Poors  Rates  of  the  fame,  and  fhall  have  and  ufe 

a  common  feal,  on  which  feal  fhall  be  engraven  the  name  of  fuch  parifh  or 

townfhip,  and  the  county,  city,  or  town  in  which  the  fame  is  fituated,  and 

ftsch  feal  fhall  be  carefully  kept  in  the  cheft  of  fuch  parifh  or  townfhip.  And 

And  the  renor,  vicar,  t^e  rec^or5  vicar,  or  perpetual  curate  of  fuch  parifh  or  townfhip,  and   the 

ta  perpetual  curate,  ol  churchwardehs  ancj  overfeers  of  the  poor  thereof,  or  a  majority,  of  them,  fhall 

Xrc'hwliroens^nd  o-  be,  and  are  hereby  conftituted  and  declared  to   be,    the  ailing  members  of 

venters  of  the  poor,  or  fueh  body  corporate,  and  fhall  have  power  to  purchafe  the  laid  bank  annui- 

a  majority  of  them,  fhall.  tjej    jn  tne  name  of  the  whole  body,  and  to  receive  the  dividends  ol  intereft 

^'^ftStadTcor'?  th^  fiia11  become  due  thereupon,    and  to  fell  and  transfer  the  faid  annuities 

whenfoever  they  fhall  think  fit. 


. 


The  faid   corporations         3,\\%  for  the  more  eafy  transacting  the  bufinefs  relating  to  the  faid  bank 

may  appoint  agents,. or  annuji;i£Sj  fcc  it  fltrtljer  JMacteZJ,  That  the  re&or,  vicar,  or  perpetual  curate, 

attta  ;!nti  tlie  churchwardens  and  overfeers  of  the  poor  of  every  fuch  parifh  or 

Bank  of  England.  townfhip,  or  the  majority  of  them,  fhall,  and  they  are  hereby  impowered, 

with  the  concurrence  of  a  majority  of  the  rateable  inhabitants  aflembted  at  a 

parifh  meeting,  (fuch  majority  in  number  being  alio  charged  in  the  laft  rate 

made  for  the  relief  of  the  poor  of  the  faid   parifh   or  townfhip,  in  a  fum 

oreater  than  that  which  was  affeffed  in  the  lame  rate  upon  the  reft  of  the 

inhabitants  affembled  at  the  faid  meeting,)  upon  notice  given  as  aforefaid,  to 

.  •  jftittjte  and  appoint  any  perfon  or  perlbns  that  they  fhall  think  proper,  to 

be 
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be  their  agent  or  attorney,  agents  or  attornies,  to  purchafe,  fell,  ortianv    . 
in  their  itead  and  place,  and  in  the  behalf  of  the  faid  body  politick  and  cor- 
porate, the  faid  bank  annuities,  or  to  receive  the  dividends  of  intereft  due 
thereupon  ;  which  appointment  fhall  be  by  a  letter,  or  power,  of  attorney  for 
that  purpoie,  in  writing,  fealed  and  delivered  by  a  majority  of  them,  the 
f-ikl  rector,  vicar,  or  perpetual  curate,  churchwardens  and  ovepfcers  of  the 
poor  in  manner  herein-atter  directed,  and  likewife  figned  by  them  in   pre- 
ience  of  two  credible  witneffes,  who  fhall  likewife  fign  their  names  thereto, 
in  atteftation  of  their  having  ieen  the  laid  power  lb  figned,  lealed,    and  deli- 
vered ;  and  fhall  continue  in  force  until  it  ihall  be  exprefsly  revoked  bv  ano- 
ther inftrument  in  writing,  made  and  executed  in  the  fame  manner,  by  fuch 
rector,  vicar,  or  perpetual  curate,  churchwardens  and  overieers  of  the  poor, 
or  the  major  part  of  them,  as  aforefaid,  and  atteited  by  the  fame  number  of 
fubferibing  witneff-s,  as  the  faid  letter,  or  power,  of  attorney  is  hereby  directed 
to  be  atteited  by.   And  every  luch  letter,  or  power,  of  attorney  fhalj  ( during  the 
time  it  ihall  continue  in  force)  be  fufficient  to  impower  the  perlbn  to  whom 
it  was  given,  (Jf  it  ihall  purport  fo  to  impower  him)  to  purchafe  and  accept 
any  ftock  in  the  faid  bank-annuities,  for,   and  in  behalf  of,   the  laid  body 
politick  and  corporate  ;     and  likewife  to  receive,  in  the  fame  behalf,    all  the 
dividends  of  intereft  that  fhall  become  due  on  the  ftock  of  fuch  body  •,  and 
likewife  to  fell  and  transfer  all,  or  any  part  of,  the  ftock  which  Ihall  belong  to 
iuch  body  corporate,  either  at  the  time  of  executing  fuch  letter  of  attorney, 
or  at  any  time  alter,  while  fuch  letter  of  attorney  fhall  continue  in  force. 

3lt0  1)C  tt  further  enacted,  That  all  the  money  which  fhall  be  paid  for  the  The  aforefaid  money  fo 

purehale  of  any  of  the  faid  life-annuities,  and  which  is  herein  before  directed  invefte'J  in  the  three  per 

10  be  invefted  in  the  three  per  centum  bank  annuities,  fhall  be  kept  and  ufed  as  rtfnn"  bapkarinuities 

a  fund,  for  the  payment  of  the  faid  life- annuities,  as  they  fhall  become  due,  as  a  fund  for  the  piy- 

and  Ihall  not  be  applied  to  any  other  ufe,  or  purpofe,   whatfoever ;  and  the  mentof  the  faid  parifh 

refpective  lectors,  vicars,  or  perpetual  curates,  and  churchwardens  and  over-  llfe-annuitie?)  and  fhall 

feers  of  the  poor  of  every  parifh  or  townlhip,  in  which  fuch  life-annuities  J«  aPPlied  *<>  »">  °thec 
n     „  ,  j     n_   11  j     i  i        i  -i       -i         .        i         r  ,         ule  or  purpofe  whatfo- 

fhall  be  granted,  fhall,  and  they  are  hereby  required,  either  by  themielves  ever. 

or  their  lawful  attorney,  impowered  in  the  manner  before-mentioned,  to  re- 
ceive the  dividends  of  intereft  that  fhall  become  due  upon  the  faid  fund  or 
ftock  of  the  laid  bodies  politick  and  comorate  reflectively,  in  the  faid  bank 
annuities,  as  often  and  as  foon  as  they  fhall  become  due  and  payable,  and  to 
inveft  the  money,  arifing  by  fuch  dividends,  immediately  in  the  purchafe  of 
new  ftock  in  the  faid  bank-annuities',  fo  as  thereby  to  encreafe  fuch  parifh 
fund  continually,  and  enable  it  to  furnifh  the  payments  of  the  feveral  life- 
annuities  charged  thereupon,  and  to  pay  out  of  the  faid  dividends  fuch  annu- 
ities as  fhall  be  then  due  to  the  perfons  entitled  to  receive  the  fame,  by  equal 
quarterly  payments  in  every  year,    at  the  four  feaft-days  before- mentioned, 

K  k  k  k  2  or 
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or  within  ieven  days  after  each  of  the  faid  feaft  days  refpectively  ;  and- fa 
cafe  fuch  dividends  fhall  not  be  fufficient  for  that  purpofe,  to  pay  the  fame 
out  of  the  fund  fo  veiled  in  bank-annuities  ;  and  for  that  purpofe  to  fell  and 
transfer,  from  time  to  time,  whenever  it  fhall  be  necefTary,  fo  much  of  the 
faid  fund  or  (lock  of  the  faid  parifhes  or  townfhips  refpectively,  in  the  faid 
bank  annuities,  as  fhall  be  fufficient  to  enable  them  to  make  the  faid  pay- 
ments. 

Excepting  only  the  ne-  prtnHBCD  altflapS,  ailDlie  it  Ijercfap  ftlttljer  enacted  That  it  fhall  and  may 
cefiary  charges  of  ma-  be  lawful  for  the  faid  rector,  vicar,  or  perpetual  curate,  and  churchwardens 
raging    this    fund ;  ^  overfeers  0f  tne  pOGr  m  eVery  fuch  parifh  or  townfhip,  to  defray  the  ne- 

which  mav  be  defrayed        „  ,  ,    r  c  : r       ...    '      ,  ■       ,    ,  , 

eutont.  '  cefiary  charges  and  expences  of  inverting  the  money  received  from  the  pur- 

chafers  of  the  laid  life-annuities  in  the  faid  bank-annuities,  and  of  receiving 
the  dividends  thereof,  and  inverting  them  in  the  purchafe  of  frefh  ftock  in 
the  fame,  and  of  felling  and  transferring  the  fame,  and  of  preparing  the  faid 
letters  of  attorney  for  the  tranfaclion  of  this  bufinefs,  and  of  procuring  the 
aforefaid  books  for  entering  and  regiftering  copies  of  the  grants  of  the  faid 
annuities,  or  any  other  books  necefTary  for  carrying  this  act  into  execution, 
and  of  every  other  thing  necefTary  to  be  done  by  any  other  perfon  than  them- 
felves  in  the  execution  of  this  aft,  out  of  the  monies  received  by  them  from 
time  to  time  from  the  purchafers  of  fuch  life-annuities,  or  out  of  the  divi- 
dends payable  out  of  the  faid  ftock  or  fund,  they  keeping  an  exact  account 
of  the  particulars  of  the  faid  charges  and  expences  ;  any  thing  to  the  contrary 
hereof  above-mentioned  in  any-wife  notwithftanding. 

Sums  of  money  given   .      QxiH  be  it  fttrtljCE  CtlitttCli,  That  if  any  fum  or  turns  of  money  fhall  be 

by  charitable  perfons  in  gjven  by  charitable  perfons,  or  otherwife,  for  the  purpofe  of  enlarging  the 

fc^blifted  by"  this* aft  laid  original  fund  of  any  parifh  or  townfhip,  and  enabling  it  with  more  cer- 

fhall   be  employed  "in  tainty  to  furnifh  the  feveral  payments  of  the  life-annuities  charged  thereupon, 

the  purchafe  of  three  without  any   more  particular  directions  from  the  donor  or  donors,  as  to  the 

percent,  bank-ai.nuiti  s  manncr  Gf  applying  the  lame,  the  rector,  vicar,  or  perpetual  curate,  church- 

Ihfmonq1€paTfovrthe  wardens,  and  overfeers  of.  the  poor  of  fuch  parifh  or  townfhip,  fhall,  and 

pu".hnr<. -ofthe  faid  life-  they  are  hereby  authorifed  and  required  to,  invert  the  money  arifing  by  fuch 

annuities.  <>iits,  or  otherwife,  in  the  faid  bank-annuities,  in  the  fame  manner  as  the 

money  contributed  by  the  purchafers  ofthe  faid  life-annuities  is.  herein- before 

directed  to  be  inverted,  arjd  to  employ  and  ufe  fuch  money  as  an  additional 

fund  for  the  payment  of  the  faid  life-annuities,  in  the  fame  manner  as  they 

are  hereinbefore  authorifed  and  required  to  employ  the  aforefaid  original 

fund,  contributed  by  the  purchafers  of  the  faid  life-annuities. 

If  the'fe  funds  fliould         <J{\\Ti,  for  fecuriog  the  payment  of  the  faid  life-annuities,  be  it  fitftljct  Ctt- 
grove  inefficient  forthe  utn    'i/|iat  ;f  jt  fhall  at  any  time  happen  in  any  parifh  or  townfhip,  where. 

jnjment  or  the  life-an-  '  ilicfl 

i,  .  ties  that  fhall    have 

been  granted  by  virtue 

of  this  aft,  the  deficicn-- 

ties  (hall  be  in^de  r;ood 

sut  of  the  poors  taje. 
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&ch  life-annuities  fhall  have  been  granted,  that  the  aforefaid  original  fund 
arifing  from  the  contributions  of  the  purchalers  of  the  faid  life-annuities, 
together  with  the  faid  addition. \l  fund,  fliall  not  be  fufficient  to  fumifh  the 
quarterly  payments  of  the  faid  life-annuities,  the  churchwardens  and  over- 
feers of  the  poor  fliall,  and  tney  are  hereby  required  to,  make  the  faid  pay- 
ments out  of  any  other  money  in  their  hands,  raifed  for  the  relief  of  the 
poor  of  fuch  parifh  or  townfhip  ;  and  if  fuch  money  in  their  hands  be  not 
fufficient  for  that  purpofe,  they  fliall,  and  are  hereby  required  to,  make 
fuch  an  addition  to  the  rates,  which  they  are  impowered  to  make,  by  a  fta- 
tute  made  in  the  forty  third  year  of  the  reign  of  Queen  Elizabeth,  intituled, 
An  Act  for  the  Relief  of  the  Poor,  as  fliall  be  fufficient  to  fupply  the  defi- 
ciencies of  the  faid  funds,  and  to  enable  them  to  compleat  the  laid  quarterly 
payments  of  the  faid  life-annuities,  and  to  defray  the  neceflary  charges  and 
txpences  of  executing  this  act  -,  which  faid  additional  rate  fliall  be  made, 
levied,  and  recovered,  under  the  fame  regulations  and  reftrictions,  and  by 
the  fame  ways  and  means,  as  the  rates  made  for  the  relief  of  the  poor  are, 
by  the  faid  laft- mentioned  ftatute,  or  any  fubfequent  aft  or  acts  of  par- 
liament, directed  to  be  made,  levied,  and  recovered. 

UnO  ie  it  fui'tljcc  CiiaCfCD  by  the  authority  aforefaid,  That,  if  any  of  the 
capital  flock  of  any  pariih  or  townfhip,  in  the  faid  bank  annuities,  fliall  re- 
main, after  all  the  annuities  fliall  become  extinct,  the  interelt  of  Inch  flock 
fliall  be  applied  in  aid  of  the  rate  to  be  raifed  and  levied  for  the  relief  of  the 
poor  of  the  faid  parifh  or  townfhip,  from  time  to  time,  as  fuch  intereft  fliall 
became  due  ;  and  it  fliall  and  may  be  lawful  for  the  rector,  vicar,  or  perpe- 
tual curate,  churchwardens,  and  overfeers  of  the  poor  of  fuch  parifh  or 
townfhip,  with  the  advice  and  confent  of  the  inhabitants  of  fuch  parifh  or 
townfnip,  rateable  towards  the  relief  of  the  poor,  or  the  major  parr  of  them, 
aflembled  in  veftry,  or  other  publick  meeting  for  that  purpofe,  (due  notice 
of  the  faid  meeting  being  given  in  manner  herein-before  directed,)  to  fell 
and  difpofe  of  fuch  capital  flock,  and  to  apply,  die  money  arifing  by  inch 
fale,  either  in  repairing,  amending,  or  new-building  any  alms-houfes,  in 
fuch  parifh  or  townfhip,  or  furnifhing  them  in  a  more  convenient  manner, 
or  in  building  or  furnifhing  new  alms-houfes,  or  in  any  other  manner  for 
the  benefit  of  the  poor  of  fuch  pariih  or  townfhip,  asthe  rector,  vicar,  or 
perpetual  curate,  churchwardens,  and  overfeers  of  the  poor,,  and  inhabitants 
lb  aflembled,  fliall  order  and  direct. 

2llD  bC  it  fttrtljcr  CuactcO-  by  the  authority  aforefaid,  That  every  fuch*  Tie  a&ing  member*  **f 
rector,  vicar,  or  perpetual  curate,  concerned  in  the  execution  of  this  act,  thefe  corporations  who 
who  fliall  remove  from  any  fuch  parifh,  and  every  churchwarden,  or  overfeer  Awll  have  any  ofthemo- 
of  the  poor,  at  the  time  of  going  out  of  his  office,  and  the  executors,  or  ad-   f^s^tfe^hand/M 

miniftrators    the  time  of  their  removal 
from  the  parifh  or  the. 
expiration  of  their  offi- 
ces in  it,  fhall  pay  over  the  fame  to  their  fuccelTbrs  within  one  month  after  fuch  removal  or  expiration  of  their  offices. 
And  their  executors  or  admin iitraton  lhall  do  the  fame  after  their  deaths. 


And,  on  the  other  hanA, 
if  after  the  extinction  of 
all  thelife-annuities  that 
have  been  granted  in  any 
pariih,  there  ihall  re- 
main any  part  of  the 
faid  parifh-fund  in  the 
faid  three  per  Cent. 
bank-annuities,  fuch 
fund  mail  be  employed 
in  aid  of  the  poors  rata 
in  the  faid  parifh. 
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miniftratcrs  of  every  fuch  re&er,  vicar,  or  .perpetual  curate,  churchwarden, 
or  overfeer  of  the  poor,  who  fhili  happen  to  die,  during  the  time  he  {hall 
be  concerned  in  the  execution  or  ih\s  ,  mall  sliver  in  a  true  and  perfect 
account  of,  and  fhdl  pay,  or  caule  to  oe  paid,  all  monies  remaining  in  his 
or  their  hands,  for  the  purpofcs  of  this  aft,  to  the  rector,  vicar,  or  perpetual 
curate,  churchwardens,  or  overfeers  of  the  poor,  for  fuch  patifh  or  town- 
fhip,  within  one  month  after  any  fuch  removal,  going  out  of  office,  or 
And,  in  cafe  of  neglcft  death  and  in  cafe  f  neR]o&  or  reiufal  fo  to  do,  it  fhall  and  mav  be  lawful 
or  refufal  fo  todo,    any  r  •    n-  ,-     .  ,■  i  ■  ',         rv      i 

two  juftkes  of  the  peace  *or  any  t^'o  juftices  ot  the  peace  for  the  county  or  place  where  the  offender 
for  the  county  in  which  fhall  refide,  to  make  inquiry  concerning  the  fame,  in  a  fummary  way,  either 
the  offender  fhall  refide,  by   confeiTion  of  the  party,    or  by  the  tcftimony  of  any  credible  v»itnefs  or 

!T!L,m^Uire    rnt°   the  witneffes  upon  oath,  (which  oath  fuch  iufiices  are  hereby  imoowered  to  ad- 
matter    in   a    fummaiy       ■    -r,        Nr,  r,  J     .    .         .,  ',*..,        _ 
way,  and  compel  him  minuter  ',)  and  to  caule  the  money   remaining  in  the  hands  ot  fuch  rector, 

to  do  juflice.  vicar,  or  perpetual  curate,    churchwarden,    overfeer  of  the  poor,    executor, 

or  adminittrator  rtfpeftively,  to  be  recovered  by  diftrels  and  fale  of  his 
goods  and  chattels,  rendering  the  overplus  to  the  owner  of  fuch  goods  and 
chattels,  after  deducting  the  charges  attending  fuch  diftrefs  and  fale  •,  and 
fuch  juftices  are  hereby  impowered  to  caufe  the  books  and  accounts  before- 
mentioned  to  be  brought,  and  fuch  witneffes  to  be  fummoned  to  appear  be- 
fore them  as  they  fhall  think  neceffary  for  their  information  :  and  if  any  per- 
fon  fhall  refufe  to  appear,  or  to  give  evidence,  or  to  produce  fuch  books  and 
accounts,  as  aforefaid,  to  fuch  jultices,  it  fhall  and  may  be  lawful  fcrt'fuch 
juftices  to  impofe  any  fine  or  fines  upon  fuch  perfon  and  perfons  fo  offending 
as  they  (hail  think  fit,  (fo  as  no  fuch  fine  fhall  exceed  the  fum  of  ten  pounds 
upon  any  one  perfon  for  one  offence,)  and  to  levy  fuch  fines  by  diftrefs  and 
fale  of  the  offenders  goods  and  chattels  ;  and,  if  no  fuch  diftrels  can  be  found, 
it  fhall  and  may  be  lawful  for  fuch  juftices  to  commit  the  offender  to  the 
common  gaol  of  the  county  or  place,  for  any  time  not  exceeding  fix  months, 
unlets  fuch  fine  fhall  be  fooner  .paid. 

A-nd,  in  cafe  the  church-  £Jnl)  be  it  ftU'f(;Cr 'CHfifitCt!  by  the  authority  aforefaid,    That,    if  any  fuch 

wardens  and  overfeert  of  annuity  fhall  be  behind  and  unpaid  for  the  fpace  of  feven  days  after  the  fame 
Ie  F.°rl    ►„  „H?,S!n,'  fhal  1  become  due,  and  have  been  demanded,  it  fhall  and  may  be  lawful  for 

or   retuie,     to  pav    any  .  /  ;  i*n 

annuity  for  the  fpace  of  any  onejuftice  of  the  peace,  for  the  county  or  place  where  the  panfh  or  town- 
feven  days  after  it  fhall  fhip  from  which  fuch  annuity  fhall  be  fo  due  and  unpaid  fhall  be  fituate,  to 
have  become  due  and  ^a]ce  enquiry  concerning  the  fame,   in  a  fummary  way,  either  by  confeffion 

teen     demanded,      any      £     ,  '       J  ,  in.-  c  j-i  1  -        r  ■        rr 

one  iuitice  of  the  peace  °*  tne  Party>  or  by  the  tcftimony  or  any  credible  witnefs  or  witnefies  upon 
of  the  county  in  which  oath,  (which  oath  fuch  juflice  is  hereby  impowered  to  adminifter,)  and  to 
the  parifh  is  fituated,  caufe  the  money  fo  due  to  be  levied  by  warrant  under  his  hand  and  feal,  by 
may  inquire  into  the  di^refs  and  fa[e  0f  t[ie  „00cjs  antj  chattels  of  any  one  of  the  churchwardens 
matter    in    a  fummary  r  .    ,  °    ,-   ,-     i  -n  ,     •    J      ,  ,  i 

*iby   and  compel  them  or  overfeers  or  the  poor  of  fuch  parifh,   rendering  the  overplus  to  the  owner 

to  do  juflice.  of  fuch  goods  and  chattels,  after  deducting  the  charges  attending  fuch  dif- 

trefs and   fale. 

And 
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Hnti  toljercas*.   by  fundry  acts  of  parliament,  feveral  parifhes  and  town-  The  foregoing  regalnti- 

fhips    have  been   united   into   feveral    corporations,    and   the   management,  oni^M  cxt^"d  w^ 

'.  j  1     ■  ,.  ~ci  -   '  l  -n  n  ■  parifhes    and  townlhips 

maintenance,  and  regulation  of  the  poor  of  iuch  pantiles   and  townlhips  is  £,  have  bcen  unjteci  t0. 

thereby  veiled  in  the  governors,  guardians,  and  a&ing  members  of  iuch  gether.by  afts  of  parli- 
corporations  refpectively  j  he  it  euatCCD  by  the  authority  aforefaiJ,  That  in  ament,  into  feveral  cor- 
al] places  where  fuch  corporations  exift,  and  where  the  plan  and  method  here-  P°fatl0ns  ?*  .*  5  J"Z 

F  r  r    .,     j   e  ■  1    a  •  ir  1  r  poles  of  maintaining  ana 

m-before  prefcribed  for  granting  annuities  to  induitrious  and  frugal  penons,  ,nanaging  their  poor.. 

fhall  have  been  approved  by  the  majority  of  a  general  court,  to  be  called  and 
held  for  that  purpofe,  the  power  of  granting  life-annuities  in  purfuance  of 
this  act  to  peribns  appearing  to  be  legally  fettled  in  any  pariih  or  townfhip, 
fo  incorporated  as  aforefaid,  fhall  be  veiled  in  the  governors,  guardians,  and 
acting  members  or  the  corporation,  to  which  fuch  parifh  or  townfhip  does 
refpectivelj  belong,  and  not  in  the  rector,  vicar,  or  perpetual  curate,  church- 
wardens, and  ovei  feers  of  the  poor,  and  rateable  inhabitants,  of  fuch  parifh 
or  townfhip  ;  and  the  governors,  guardians,  and  acting  members  of  fuch  And  theyfTiall  be  carried? 
corporation,  aiTembled  in  a  general  court,  or  the  major  part  of  them  fo  into  execution  by  the 
afiembled,    are    hereby    impowered  to   agree,  according  to   the   refpective  governors,     guardians, 

prices  expreffcd  in  the  fet  of  tables  hereunto  annexed,  No.  2,  for  the  fale  of  ™{  aainS  ™en,bers  °* 
r  ".  .  .        ..       ,.r  ,-',.'  .  fuch  corporations, 

any  annuity  or   annuities  for  fife,  to   any  perlon  or  perlons,    appearing  to 

them  to  have  a  lawful  (cttlement  in  any  parifh  or  townfhip,  within  the  limits 
of  the  jurildiction  of  the  laid  corporation,  the  purchafe-money  not  being 
lefs,  nor  the  annuity  or  annuities  greater,  than  the  fums  before  limited,  nor 
the  commencement  of  any  fuch  annuity  at  any  other  age  than  as  before 
limited  for  other  parifhes  and  townfhips  ;  and  upon  fuch  agreement  made, 
the  (aid  governors,  guardians,  and  acting  members,  are  hereby  impowered 
and  required  to  receive  the  purchafe-money  for,  and  to  do  every  act  for 
granting  and  fecuring  fuch  life-annuity  or  annuities  by  deeds,  to  be  executed 
bv  them  in  the  fame  form  and  manner  as  other  deeds  are  executed  by  them, 
for  veiling  the  purchafe-money  received  by  them  in  the  purchafe  of  three 
percent,  bank  annuities,  in  the  name  of  the  faid  corporation,  for  receiving 
the  dividends,  and  transferring  the  faid  flock,  fo  purchafed  by  them,  for 
paying,  or  caufing  to  be  paid,  the  life-annuities  fo  granted  by  them,  and  for 
re-purchailng  the  fame  in  the  manner  before  directed,  which  the  feveral 
redtors,  vicars,  or  perpetual  curates,  churchwardens,  and  overfeers  of  the 
poor  of  ether  parifhes  and  townfhips,  are  by  this  act  impowered  or  required 
to  do  ;  for  all  and  every  the  purpofes  before  mentioned,  and  in  the  fame 
form  and  manner,  as  near  as  the  inftitution  of  fuch  corporation,  and  the 
feveral  regulations  touching  its  manner  of  acting  and  proceeding,  will  ad- 
mit. And  in  cafe  at  any  time  the  fund  or  funds  for  fecuring  fuch  life-annu- 
ities fhall  prove  deficient,  the  governors,  guardians,  and  acting  members 
of  every  fuch  corporation,  arc  hereby  reflectively  impowered  and  required 
to  y^y  the  fame  out  of  any  niOney  in  their  hands,  applicable  to  the  mainte- 
nance 
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nance  of  the  poor  of  thepariih  or  rownfhip  in  which  fuch  annuitant  appeared 
to  have  been  lawfully  fettled  at  the  time  of  granting  fuch  annuity,  or  to 
make,  or  caufe  to  be  made,  a  fuifkient  rate  upon  fuch  inhabitants  within 
the  limits  of  the  jurifdiction-of  the  faid  corporation,  as  would  have  been 
liable  to  contribute  to  the  relief  of  the  poor  of  fuch  parifli  or  townfhip  5 
and  the  faid  governors,  guardians,  and  ading  members  of  the  faid  corpo- 
rations, are  hereby  further  impowered  and  required  to  compel  the  feveral 
perfons  concerned  in  the  receipt  and  payment  of  money,  upon  account  of 
Jiich  life-annuities,  to  produce  and  pafs  their  accounts  of  all  monies  received 
and  paid  by  them,  in  fuch  manner,  and  by  fuch  means,  as  the  feveral  ac- 
countants are  compellable  to  account  for  other  monies  received  and  paid  by 
them,  by  the  faid  feveral  acts  of  parliament  ;  and  no  confent  of  the  rate- 
able inhabitants  of  the  faid  feveral  parifhes  and  townfhips  fliall  be  requifite 
to  make  valid,  or  confirm  any  of  the  faid  proceedings  of  the  governors, 
guardians,  and  ading  members  of  fuch  corportions. 

And  the  aforefaid  penal  0nD  1)C  tt  fttttljCC  CttactcO  by  the  authority  aforefaid,  That  every  claufe, 
claufes  againft  perions  provifion,  and  regulation  herein  contained,  as  well  with  refpect  to  perfons 
WStommSkig^  who  flia11  alter>  iorSe'  f™™^  in  manner  before  mentioned,  or,  not  being 
ed  by  fmgle  parifhes  fliall  the  owner  thereof,  (ball  get  pofTeffion  of,  and  demand  and  obtain  money 
extend  to  perfons  guilty  for,  any  grant,  or  copy  of  any  grant,  of  any  annuity,  to  be  granted  by  vir- 
of  the  like  frauds  with  tue  0f  tnjs  afj^  fc.v  retftors,  vicars,  or  perpetual  curates,  churchwardens, 
granted  by°the  fauTcor-  anc*  over'^ecrs  °f  the  poor,  as  with  refpect  to  every  other  matter  or  thing 
porations  confifting  of  directed  to  be  done  by  them  in  the  execution  hereof,  fhall,  in  every  caie 
feveral  pariihes  .united  where,  and  as  far  as  it  can  be  made  applicable,  extend,  and  take  place, 
•together.  aifo  w-lth  refpe<5l  to  fuch  grants,  or  copies  of  grants,  of  annuities,  whichs 

in  purfuance  hereof,  fhall  be  granted -by  the  faid  corporations. 

3n&  1)C  U  further.  ClttCfCti  by  the  authority  aforefaid,  That  in  all  parifhes 
and  townfhips,  which  have  not  been  united  into  feveral  corporations,  for 
the  management,  maintenance,  and  regulation  of  their  poor,  the  following 
form  fhall  be  obferved-in  all  powers  of  attorney  to  be  executed  by  the  rector, 
vicar,  or  perpetual  curate,  churchwardens,  and  overfeers  of  the  poor  of 
fuch  parifhes  or  townfhips,  for  the  acceptance  of  flock,  and  the  receipt  of 
dividends  due  thereupon  ;  that -is  to  fay, 

The  Tarifo  of  in  the  County  of 

The  form  of  the  powers  «  TTN'OW  all  men  by  thefe  prefents,    That  we,    the  rector,  {vicar,  or 

of  attorney  which  fhall  cc    ft      .-,„„*„,      i  .  .i  r  i  %      i         .  •  j 

be  granted  by  finglc  pa-       -»-V  perpetual  curate,  as  the  cafe  may  happen,)  churchwardens  and  over- 

xiihes  for  the  acceptance  *"  ,eers  °f  the  poor,  and  rateable  inhabitants  of  the  pariih  of 

of  flock  in  the  three  per  "  ,in  the  county  of  inveftry  aflembled,  by  virtue 

cent,  bank-annuities  and  ■"  ,of 

the  receipt  of  dividends 
due  thereupon. 
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"  of  an  act  of  parliament  of  the  thirteenth  year  of  the  reign  of  his  Majefty 
*'  King  George  the  Third,  (intituled,  An  A51  for  the  better  Support  of 
"  Poor  Perfons  in  certain  Circumjlanccs,  by  enabling  Pari  foes  to  grant  them 
*'  Annuities  for  Life  upon  Pur  chafe,  and  under  certain  Refiriffions,)  do  make, 
"  conftitute,  and  appoint,  A.  B.  ox  the  parilh  of 

"  in   the   county  of  Gentleman,    our   true   and 

"  lawful  attorney,  for  us,  in  our  names,  and  on  our  behalf,  to  accept  all 
*'  transfers  that  are,  or  may,  at  any  time  or  times,  be  made  unto  us,  the 
"  faid  rector,  (vicar,  or  perpetual  curate,  as  the  cafe  may  happen,)  church- 
"  wardens,  overfeers  of  the  poor,  and  rateable  inhabitants  of  the  parifh 
"  of  in  the  county  of  and 

"  our  fucceffors,  of  any  intereft  or  fhares  in  the  capital,  or  joint,  ftock  of 
"  three  per  cent,  reduced,  (or  confoli dated,)  bank  annuiiies,  (as  the  cafe  may 
*'  happen)  •,  and  alio,  on  our  behalf,  to  receive,and  give  receipts  for,  all  divi- 
"  dends  and  intereft  that  (hall  grow  due  and  payable,  on  our  intereft  or 
"  fhare  in  the  above-faid  capital,  or  joint-ftock,  or  on  any  part  thereof,  for 
"  the  time  being,  and  to  do  all  lawful  acts  requifite  for  effecting  the  pre- 
*'  mifes,  hereby  ratifying  and  confirming  all  that  our  faid  attorney  fhall  do 
"  therein  by  virtue  hereof.  In  witnefs  whereof,  we,  the  acting  members 
*'  of  the  faid  body  corporate,  have  hereunto  fet  our  nands,  and  affixed 
"  our  common  feal,  the  day  of 

"  in  the  year  of  our  Lord 


Signed,  fealed,  and  deliver-' 
ed    in     the     prefence    of( 


N.  O.  of 
R.  &  of 


Gentleman,  i 
Yeoman. 


D.  E.  Rector  of  the 
Parifh  of  in 

the  County  of 

jf.  R.  7  Churchwardens  of 
S.M-l   the  faid  Parilh. 

T.  N.  )  Overfeers  of   the 
£,  J,  >  Poor  of  the  faid 

F.M.\  Pari(h< 


And  in  all  fuch  parifhes  or  townfhips  the  following  form  fhall  be  ob- 
served in  all  powers  of  attorney,  for  the  transfer  of  ajl  fuch  ftock  as  fhall 
have  been  purchafed  by  them  i  that  is  to  fay, 


Llll 


K  N  O  W 
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The  Parijh  of  in  the  County  of 

The  form  of  Ac  powcp  " 'T7' N O  W  all  men  by  thefe  prefents,  That  we,  the  rector,  (vicar,, 
of  attorney  which  mall  «  J^_  or  perpetual  curate,  as  the  cafe  may  happen,)  churchwardens,  over- 
be  granted  by  Tingle  pa-  a  jeers  0f  the  p00rj  and  rateable  inhabitants  of  the  parifh  of 

"^nsferei^offtock'in  "  in  tbe  county  of  in  veftlT  aflembled,    by  virtue  of  an 

thTfaSi percent,  bank-  "  aft  of  parliament,  of  the  thirteenth  year  of  the  reigrr  of  his  Majefty 
annuities.  "  King  George  the  Third,  (intituled,  An  Acl  fot  the  better  Support  of  Poor 

"  Per  fens  in  certain  Circumftances,  by  enabling  Parifloes  to  grant  them  Annui- 
"  ties  for  Life,  upon  Purchafe,  and  under  certain  Refiritlions,) ,  do  make, 
"  constitute,  and  appoint  A.  B.  of  the  parifh  of  in  tbe 

"  county  of  Gentleman,  cur  true  and  lawful  attorney, 

"  for  us,  in  our  names,  and  on  our  behalf,  to  fell,  affign,  and  transfer 
"  or  any  part  thereof,  being  part  of  [or  all  J  the  intereft 

"  or  fnare  in  the  capital,  or  joint  flock,  of  three  per  cent,  reduced  (or  con- 
"  folidated)  bank-annuities,  (as  the  cafe  may  happen)  (landing  in  the  names 
"  of  us  the  reftor,  (vicar,  or  perpetual  curate,  as  the  cafe  may  happen,) 
"  churchwardens,  overfeers  of  the  poor,  and  rateable  inhabitants  of  the 
«  faid  parifh  of  in  the  county  of  and  to 

"•  receive  the  confideration-money,  and  to  give  difcharges  and  receipts  for 
"  the  fame,  and  to  do  all  lawful  afts  requilite  for  effefting  the  premifes, 
"  hereby  ratifying  and  confirming  all  that  our  faid  attorney  fhall  do  horeirt 
"  by  virtue  hereof.  In  witnefs  whereof,  we,  the  afting  members  of  the 
"  faid  body  corporate,  have  hereunto  let  our  hands,  and  affixed  our  com- 
"  men  leal,  the  d.ay  of  in.  the  year  of 

"  our  Lord 

Signed,  fealed,  and  deliver-^    D.  E.  Rector  of  the 
i  d    in     the     prefence    of  (      Parifh  of  in 

JV.  O.  of  Gentleman,  ?     the  County  of 

Pi.  S.  of  Yeoman.  ) 

J.  R.  7  Churchwardens  of 
S.  M.  i    the  laid  Pariih. 

T.  M.  )  Overfeers   of    the 
£.  A.  >■  P°or  °f  tne  faid 


F.  M,  S 


Parim, 


TABLES: 


ABLE 

SHEWING      THE      VALUES, 

IN  A  SINGLE  PRESENT  PAYxMENT, 


OF      AM 


ANNUITY  OF  ONE  POUND, 

PAYABLE    QUARTERLY, 

»For  the  Lives  of  Perfons  of  all  Ages,  from  15  to  73  ; 

Such  Annuity    being  fuppofed    to    commence  at  any  Age,     not 
younger  than   35  nor  older  than  75  Years. 


■e'  ■ 


DIRECTIONS 


FOR     USING    THE    FOLLOWING 


TABLES. 


Drawn  up  by  the  Rev.  Dr.  Richard  Price,  of  Newington-Green3 
near  Iflington,    in  the  County  of  Middlefex. 


THESE  tables  give  the  prefent  payments    that  ought   to   be    made 
(reckoning  the  intereft  at  three  per  cent.)  by  perfons  cf  all  ages,, 
from  15  to  73,   for  a  life-annuity  of  one  pound,  payable  quarterly,  (that  is, 
five  millings  each  quarter,)    to  commence  at  any  given  age  not  lefs  than 
3.5,   nor  exceeding  75. 

For  inftance.  Table  the  firft,  in  the  feGond  fet  of  tables,  fhews,  that  the 
payment  due  from  a  perfon  whofe  age  is  between  14^  and  15-J-  is  £4  cs.  id. 
for  a  life-annuity  of  one  pound,  payable  quarterly,  to  commence  when  he 
attains  to  43  years  of  age,  or  (more  exactly)  at  the  end  of  28  years  and  a 
quarter  from  the  day  on  which  the  payment  is  made.  In  like  manner  the 
fame  table  fhews,  that  the  prefent  payment  due  from  a  perfon  of  the  fame 
age,  for  the  fame  annuity,  is  one  pound,  fuppofing  the  firft  quarterly  pay- 
ment of  the  annuity  to  be  made  at  the  end  of  forty-five  years  and  a  quarter, 
or  not  till  he  attains  to  60  years  of  age ;  and  fix  /hillings,  if  he  chufes  to  wait 
for  the  firft  quarterly  payment  55  years  and  a  quarter,  or  till  he  attains  to 
70  years  of  age. 

A  life-annuity  therefore  of  £2.  to  commence  at  thefe  different  periods, 
muft  be  worth  double  thefe  funis  j  and  a  life-annuity  of  £10.  muft  be 
worth  ten  times  thefe  lums. 

Univerfally. 
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Univerfally  therefore.     In  order  to  find    rcn     the  following  tables  tTie 

prefent  money  that  ought  to  be  given  for  any  annuity  payable  quarterly 
to  purchafers  of  given  ayes,  after  attaining  any  other  given  ages- — Multiply 
the  value  in  the  table  for^the  given  age,  by  the  number  of  founds  in  the  pro- 
pofed  annuity \   and  the  produSi  'will  be  the  anfwer. 

Example.  From  table  7th,  in  the  fecond  fet  of  tables,  (calculated  for 
the  country,)  it  will  appear  by  infpecYion,  that  the  value  to  a  purchafer 
aged  21,  of  an  annuity  of  £1.  for  life,  payable  quarterly,  to  commence  at 
50  years  of  age,  is  £3.  is.  zd.  If  therefore  the  annuity  is  £5.  its  value 
will  be  this  fum  muitiplyed  by  5,  or  £15.  5s.  lod.  If  the  annuity  is 
^20.  its  value  will  be  the  fame  muitiplyed  by  20,  or  £61.  3*.  $d. 

Second  Example.  Suppofe  a  perfon  whofe  age  is  25,  to  apply  for  an 
annuity  (.payable  quarterly)  of  £10.  for 'his  life,  after  attaining  his  55th 
year.  From  table  11,  in  the  fecond  fet  of  tables,  it  appears,  that,  if  the  an- 
nuity had  been  one  pound,  its  prefent  value  would  have  been  £z.  gs.  therefore 
the  annuity  being  £10.  its  value  is  £2.  ys.  multiplied  by  10,  or 
£24-  *&• 

The  value  of  the  fame  annuity,  according  to  table  11, 'in  the  firfi: 
fet  of  tables,  calculated  for  London,  is  £1.  14'.  %d.  multiplied  by  10, 
or  £17.  2 j.  6d. 

Again.  Suppofe  a  perfon  of  a  given  age  to  defire  to  be  informed  ''•  what 
annuity,  as  a  provifion  for  old  age,  he  can  purchafe  with  a  given  fum  of  money, 
of  which  he  is  in  pofTefiion." —  In  order  to  difcover  the  anfwer,  look  over  the 
table  for  the  given  age,  and  find  there  the  given  fum  ;  or,  if  it  be  not 
found  exaclly,  find  the  fum  nearelt  to  it ;  and  the  correfpondent  age  will 
fnew,  that  with  the  given  fum  he  may  purchafe  an   annuity  of  one  pound 

for  life,  to  commence  at  that  age. In  like  manner,  the  ages  correfpond- 

ing  to  half,  a  third,  a  fourth,  &c.  of  the  fum  will  mew,  that  it  will  pur- 
chafe for  him  an  annuity  of  £2.  £3.  £4.  &c.  to  commence  at  thole  ages 
refpeclively. 

Example.  A  poor  perfon,  aged  22,  has  faved  by  his  induftry  the 
the  fum  of  £5.  and  with  this  in  his  hands,  he  applies  for  fuch  an  annu- 
ity, to  commence  in  fome  future  year  .of  his  life,  as  it  can  purchafe  for 
him. 

By  looking  over  the  table  for  the  age  of  22,  or  table  8  in  the  fecond 
fet  of  tables,  it  will  appear,  that  £4.  i-gs.  nd.  or,  very  nearly  the 
fum  he  offers,    will  purchafe  for  him  an  annuity  of  one  pound  for  his  life, 

to 
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eaeoi    n        5  at    be  9j  44  years  ;  and  it  appears  alfo  from  the  fame  table,. 

Lt  ^2.  ior.  3^/.  (or  about  hair'  his  moneys  will  purchafe  the  far.ie 
annuity,  to  commence  when  lie  is  53  ;  and  that  £1.  4s.  2d.  (or  about  a 
quarter  of  his  money,)  will  purchafe  the  fame  annuity,  to  commence  when 
he  is  61  ;  and  that  19^.  yd.  (or  about  a  firth  part  of  his  money,)  will 
purchafe  the  fame  annuity,  to  commence  when  he  is  63.  If,  therefore, 
he  thinks  an  annuity  of  one  pound  for  his  life,  to  commence  at  44,  too 
little,  he  may  be  offered  for  £5.  cs.  6d.  £4..  16s.  Sd.  £4.  lys.  nd. 
(that  is  for  fums  nearly  equal  to  £5.)  an  annuity  of  £2.  for  life,  to  com- 
mence at  53,  or  of  £4.  for  life,  to  commence  at  61,  or  of  £5.  for  life, 
to  commence  at  63.  From  table  8,  in  the  firft  fet  of  tables,  it  will  in. 
the  fame  way  appear,  that  in  London  £5.  would  intitle  fuch  a  perfon  to 
a  life-annuity  of  either  £2.  to  commence  at  49,  or  of  £4.  to  commence 
at  57,  or  of  £5.  to  commence  at  59,  or  four  years  earlier  than  by  the 
fecond  fet  of  tables,   which  are  calculated  for  the  country. 

Qbjervation  \ft.  The  payments  of  perfons  who  happen  to  die  before 
the  age  agreed  on  for  the  commencement  of  their  annuities,  are  in  thefe 
tables  fuppofed  to  be  an  advantage  fhared  amongft  furvivors,  without  which 
the  money  advanced  would  be  infufficient.  to  bear  the  expence  of  the 
annuities. 

Thefe  tables  alfo  fuppofe,  that  annuitants  will  be  intitled  to  no- 
thing for  any  part  of  that  quarter  of  the  year  in  which  they,  fhall 
happen    to   die. 

Obfervatioti  2d.  It  fhould  be  remembered,  that  the  firft  of  the  three 
columns  in  thefe  tables  is  intended  to  be  an  explanation  of  the  column 
next  to  it,  and  to  exprefs  with  more  precifion  the  time  at  which  the  calcu- 
lations   fuppofe    the    annuity  to    commence. Thus,    if    it  were  only 

expreffed  in  table  iff,  that  a  perfon,  whofe  age  is  exactly  14^,  would  be 
entitled,  for  a  prefent  payment  of  £2.  ys.  nd.  to  an  annuity,  payable 
quarterly,  oi  £1.  for  life,  to  commence  at  the  age  of  50,  it  would  only 
apper  that  the  annuity  was  to  commence  fome  time  or  other  after  he  had 
attained  to  that  age,  or  entered  his  51ft  year.  But  the  firft.  column  removes 
this  uncertainty,  by  fpecifying,  that  the  firft  quarterly  payment  is  to  be 
made  at.the  end  of  35  years  and  a  quarter  after  purchafing,  or  exactly  upon 
his  attaining  the  age  of  50.  In  like  manner;  fuppofing  his  age  15,  15  and 
a  quarter,  or  15  and  a  half,  the  fame  column,  by  fpecifying  that  the  an- 
nuity was  to  commence  at  the  end  of  25  years  and  4,  would  fhew,  that  the 
firft  payment  was  to  be  made  when  he  came  to  be  a  quarter  of  a  year., 
half  a  year,  or  three  quarters  of  a  year,  turned  of  50. 

Gbferxation 
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Obfervation  ^d.  When  there  is  any  uncertainty  with  refpect  to  the 
precife  age  of  a  purchaser,  a  younger  age  ihould  always  be  taken,  rather 
than  an  older,  in  order  to  guard  againft  the  lofTes  to  pariihes,  that  would 
arife  from  intitling  pcribns  to  higher  annuities  than  are  adequate  to  their 
payments.  Much,  however,  will  not  depend  on  determining  the  age 
of  any  purchafer  to  greater  exaclneis  than  half  a  year,  or  a  year. 

Obfervation  \th.  A  confiderable  difference  will  be  found  at  all  ages 
under  45  or  50  years  between  the  values  in  the  following  tables  for  London, 
and  for  the  country.  The  reafon  is,  that  the  inhabitants  of  London,  and  of 
great  towns  in  general,  are  much  more  fhort-lived  than  the  inhabitants  of 
fmall  towns,  and  country  parifhes  and  villages.  This  appears  from  unde- 
niable obfervations,  and  has  created  the  neceffity  of  calculating  diftinft 
tables  for  London  and  the  country. 

It  may  be  proper  to  add,  for  the  fatisfacYion  of  thofe  who  may  with  to 
examine  the  following  tables,  that  they  have  been  calculated  in  the  method 
explained  and  demonftrated,  by  Mr.  Maferes,  in  a  pamphlet  intitled,  A  Pro- 
pofal  for  eftablijhing  Life-Annuities  in  Parifhes,  for  the  Benefit  of  the  induftri- 
ous  Poor,  or  by  a  rule  in  Dr.  Price's  Treatile  on  Annuities,  Queflr.  6th, 
page  17th.— ——In  calculating  the  fecond  fet  of  tables,  the  probability's 
of  life  at  Northampton,  as  given  in  Table  4th,  page  323,  of  the  faid 
Treatife  of  Dr.  Price,  have  been  combined  with  the  values  of  lives  in 
Table  6th,  page  325.  And  in  calculating  the  firft  fet  of  tables,  the  pro- 
babilities and  values  of  lives  have  been  taken  from  Mr.  Simpfon's  tables 
given  in  pages  332,  and  334,  of  the  fame  Treatile,  or  in  page  254,  and 
260,  of  Mr.  Simpfon's  Select  Exercifes,    with  no  other  than  the  following 

difference. The   tables    which  have  been  mentioned  give  the  values  of 

lives  in  yearly  payments  only.  An  annuity,  payable  quarterly,  is  worth 
three  eighths  of  a  years  purchafe,  or  7  s.  6d.  more  than  an  annuity  payable 
yearly.  Three  eighths,  therefore,  or,  in  decimals,  .375,  have  been  always 
added  to  the  values  of  lives  taken  from  thefe  tables,  in  order  to  obtain  from 
thence  the  values  in  the  following  tables. 


FIRST 


FIRST        JET      OF       TABLES. 
Intended   for    the    Ufe    of   LONDON. 


TABLE 


I. 


Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 


Age   of  the   Purchafer  from 


I4.-J   to    15  i 


To  commence    at    the 

Value  of  ar 

an- 

To   commence    at   the 

Value  of  an 

an- 

end  of 

nuity  of  £  i 

.   in 

end  of 

nuity  of  j[ 

.  in 

Years 

one  prefent 
ment. 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 

after  pur- 

chafing. 

C     '• 

d- 

chafing. 

£     s. 

</ 

20  "r,  or  at  Age  35 

5     10 

8 

4'  4,  or  at  Ao 

e  s& 

1      0 

O 

2 1 4, 36 

5       3 

5 

42  4, 

57 

0    18 

2 

22^, 37 

4     16 

6 

43  4, 

5* 

0    16" 

4 

23t, 38 

4       9 

8 

44  4, 

59 

0    14 

1  r 

24  t, 39 

4       3 

5 

45  4, 

60 

0    13 

5 

25  4, 4o 

3    n 

3 

464, 

6\ 

0    12 

1 

264, 41 

3      " 

7 

47  4, 

62 

0    10 

10 

27-1, 42 

3       6 

0 

48  4, 

63 

0     9 

9 

231, 43 

3       1 

2 

49  4, 

64 

0       8 

8 

29  4> 44 

2     16 

7 

5o4, 

65 

0       7 

9 

3°4> 45 

2     12 

3 

5 « h 

66 

0       6 

9 

314, 46 

2       8 

0 

524, 

67 

0       6 

0 

32  i* 47 

2       4 

5 

53  t,     —  — 

68 

0       5 

2 

33f, 48 

2       0 

10 

544, 

69 

0       4 

7 

34t, 49 

1      17 

8 

53+,            — 

70 

0      4 

O 

35  4, 5° 

1      14 

7 

5H, 

71 

0       3 

6' 

364, 5' 

1      1 1 

10 

57  4, 

72 

0       3 

0 

37  4, 52 

1       9 

0 

58  4, 

73 

0       2 

7 

3«4, 53 

1       6 

6 

59  4, 

74 

0       2 

2 

39t, 54 

1        4 

° 

60  4, 

75 

0       1 

1  r 

4°4» 55 

I          2 

0      1 

• 

M  m 

m  m 

TABLE 
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TABLE         II. 

For     the     Ufe     of     LONDON. 

Shewing  the  Payment  due  (reckoning  Interefr.  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from    15  $   to   16  \. 


To   commence   at 

the 

Value 

of an  an- 

To  commence   at 

the 

Value  of  an  an- 

end of 

nuity 

ot£i 

.  m 

end  of 

nuity  of  £1 

.  11: 

Years 

onep 
ment. 

efent 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 

4 

after  pur- 

£.     s. 

chafing. 

£■ 

S. 

chafing. 

d. 

19^,  or  at  Age 

35 

5 

15 

3 

40-;-,  or  at  Age 

56 

1      0 

I  I 

20  i, 

36 

5 

7 

1 1 

41  i, 

57 

0    18 

1  I 

2 1 1, 

37 

5 

0 

6 

42  T>     —  — 

58 

0    17 

2 

22 1, 

38 

4 

13 

8 

43  i> 

59 

0    15 

6 

234, 

39 

4 

6 

1 1 

44^» 

60 

0    14 

0 

2.4  T> 

40 

4 

0 

9 

45  4, 

61 

0    12 

7 

25  n 

41 

3 

14 

7 

464, 

62 

0    1 1 

4 

264, 

42 

3 

9 

2 

47  4. 

63 

0    10 

2 

27  4, 

43 

3 

3 

10 

4«  ■', 

64 

0     9 

1 

2S4, 

44 

2 

'9 

1 

49  T> 

65 

0        8 

0 

29  T> 

45 

2 

H 

5 

50  T. 

66 

0        7 

2 

30  7, 

46 

2 

10 

4 

51 4,  — 

67 

0       6 

3 

3 '  4. 

47 

2 

6 

0 
0 

52.0 

68 

0       5 

6 

32  "J, 

48 

2 

2 

9 

53  **     ■ 

69 

0       4 

9 

33  Ti 

49 

'9 

3 

54i, 

70 

0       4 

2 

34 i, 

5° 

16 

2 

55  t> 

71 

0       3 

8 

35 1» 

51 

'3 

2 

#£ 

72 

0       3 

2 

36^ 

52 

10 

5 

57  t>               ' 

73 

0       2 

8 

37t> 

53 

7 

8 

58^ ' 

74 

0       2 

3 

38". 

54 

5 

3 

59  t, 

75 

0       1 

11 

39t. 

55 

2 

11 
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Table      iff. 

For   the   Uk    of    LONDON, 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent )  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75* 

Age  of  the  Purchafer  from  1 6 1-  to  17^. 


To   commence   at    the 
end  of 

Years 
after  pur- 
chafing. 

18^,  or  at  Age  3 
204,  - 

2  1~, 


00 


23  T, 

2  5  T» 
26^, 

2Q  T> 
30  i, 

3'^ 

324, 

33  t, 

34  4> 

35  t> 


3H. 

37  t> 

3»v> 


3* 
37 
38 

39 

40 

41 
42 
43 

44 

45 
46 

47 

48 

49 

50 

5» 

52 
53 
54 
55 


Value  of  an  an- 
nuity of  £\ .  in 
one  prefent  pay- 
ment. 

I-     s. 
o 

12 


6 

5 
5 

4 
4 
4 
3 
3 
3 

3 
2 

2 

2 
2 
2 


J7 
10 

4 

18 

U 

6 

1 

J7 
12 

8 

4 
1 

»7 

'4 

J  I 

9 
6 


7 
7 
1 

7 

I  1 
2 
o 

I I 

9 
7 
o 

4 

5 
6 

1 

9 

9 

9 
o 

3 
o 


To   commence    at 
end  of 

Years 
after  pur- 
chafing. 

39  i,  or  at  Age  56 

4°t. 

41  i>     —  " 

42  T, 

43  t> 

44  t» 

45  t> 

46 1, 

4/t,  ~- 

48  t,  —  - 

49  t, 

507. 

5it,  —  ~ 

52j> 

53  t>     ■ 

54  T>  "" 

55  ti         '  ~~ 
5° -*■> 


"8  -1- 
3°    4' 


the 

Value  of  an  an- 

nuity 

of/ 

.  in 

one  prefent 

pay- 

ment 

£. 

s. 

d. 

56 

1 

I 

9 

57 

0 

19 

9 

58 

0 

17 

9 

59 

0* 

16 

2 

60 

0 

14 

7 

61 

0 

13 

2 

62 

0 

1 1 

10 

% 

0 

10 

8 

64 

0 

9 

6 

65 

0 

8 

5" 

66 

0 

7 

4 

67 

0 

6 

6 

68 

0 

5 

8 

6j 

0 

5 

0 

7° 

0 

4 

4 

71 

0 

3 

10 

72 

0 

3 

4 

73 

0 

2 

1  i 

74 

0 

2 

5 

75 

0 

2 

O 

M  m  m  m  -2 
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TABLE         IV. 
For  the  Ufe  of   LONDON. 

Shewing  the  Payment  due,  (reckoning  Interest  at  3  per  Cent.)  for 
a  Life-Annuity  of  One.  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from  17  -?-  to  18  £. 


To  commence    at 

the 

Valtie  of  an 

an- 

To   commence  at 

the 

Value 

of  an 

an- 

end  of 

nuity  of  £1 

.   in 

end  of 

nuity 

of£i 

.  in 

Years 

one  prefent 
menc. 

pay- 

Years 

one  preient  pay- 
ment. 

after  par- 

after   pur- 

chafing. 

£■     • 

d. 

chafing. 

£> 

s. 

tf. 

iyi,  or  at  Age 

35 

6       5 

8 

387,  or  at  Age 

56 

1 

2 

9 

i.pit 

36 

5     17 

7 

39 t> 

57 

1 

O 

6 

19  -'->   ' 

37 

5       9 

6 

40 1» 

58 

0 

18 

8 

20^,      —  — 

33 

5      2 

1 

4>t> 

59 

0 

16 

10 

2>j, 

39 

4      14 

8 

42^, 

60 

0 

'5 

3 

22  i, 

40 

4        8 

0 

43  t'     ■ 

61 

0 

13 

9 

23  i, 

4i 

4        1 

3 

44 1> 

62 

0 

1  2 

4 

24  j» 

42 

3     15 

5 

a  r    1 

45  +» 

% 

0 

I  I 

1 

-  J  ■+»      " 

43 

3       9 

7 

467, 

64 

0 

9 

ir 

*6i, 

44 

3       4 

5 

47  i* 

65 

0 

8 

9 

27  T' 

45 

2      19 

3 

48  -, 

66 

0 

7 

9 

284, 

46 

2      14 

10 

49 1' 

67 

0 

6 

9 

29{, 

47 

2       IO. 

5 

50 1>    —  — 

68 

0 

6 

0 

3°7» 

48 

2        6 

7 

5*  ♦» 

% 

0 

5 

3 

3'  T» 

49 

2          2 

10 

527' 

70 

0 

4 

7 

324, 

50 

I        19 

6 

53 t> 

7i 

0 

4 

0 

33  i,     —  — 

5i 

I        16 

2 

54 1' 

72 

0 

3 

6 

344. 

52 

I        '3 

2 

55t> 

73 

0 

3 

0 

35  i,     • 

53 

I        JO 

2 

56 1, 

74 

0 

2 

7 

36-;, 

54 

1       7 

7 

57 1»    —  — 

75 

0 

2 

^ 

55 

1       5 

0 
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TABLE        V. 

For    the    Ufe    of    LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from   18  -J-  to  19  -|- 


To    commence    at 

the 

Value  of  an  an- 

To  commence    at 

the 

Value  of  an 

an- 

end  of 

nuity  of  jQ 

.  in 

end  of 

nuity  of  £  i 

.  in 

Years 

one  prefent 

pay- 

Years 

one  prefent  pay- 

after pur- 

menc. 

after  pur- 

ment. 

chafing. 

£•    s. 

£ 

chafing. 

£    s. 

d. 

167,  or  at  Age 

35 

6     11 

6 

37  t,  or  at  Age 

S^ 

1       3 

8 

177.     —  — 

36 

6       2 

9 

387, 

57 

1        1 

6 

1S7, 

37 

5     14 

7 

39  7, 

58 

0     19 

4 

19 t, 

38 

5       6 

5 

4°7. 

59 

0     17 

,8 

207, 

39 

4      19 

1 

41  7» 

60 

0     16 

0 

2  xt. 

40 

4      ii 

9 

42t, 

61 

0     14 

5 

227, 

4' 

4       5 

1 

43  7, 

62 

0     12 

1 1 

23 7, 

42 

3      18 

5 

447, 

63 

0     1 1 

7 

247, 

43 

3     I2 

9 

457, 

64 

0     10 

4 

25 7,     —  — 

44 

3       7 

2 

467, 

65 

0       9 

2 

267,     —  — 

45 

3       2 

1 

47  7, 

66 

0       8 

1 

27 1. 

46 

2     17 

0 

487, 

67 

0       7 

1 

28 1,   : 

47 

2     12 

9 

49  7, 

68 

0       6 

2 

29 7, 

48 

2        8 

6 

5°  7> 

69 

0       5 

6 

3°  t» 

49 

2       4 

10 

5  *  t» 

70 

0       4 

9 

8-»t. 

5^ 

2        r 

1 

52 1. 

7i 

0       4 

2 

3*7» 

5i 

1      17 

10 

53i, 

72 

0       3 

7 

33+. 

52 

1      14 

7 

54  7, 

73 

0       3 

1 

34 1»     —  — 

53 

I      1 1 

7 

55  7, 

74 

0       2 

7 

351:.    —  — 

54 

x        8 

7 

5^7. 

75 

0       2 

3 

36t> 

55 

1       6 

2 

TABLE 


$3§  4    P    P    E    1 

TABLE        VI. 

For   the    Ufe    of   LONDON, 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from    194  to  20  \. 


To  commence    at    the 

Value  of  ar 

ar.- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £ 

.  in 

end  of 

nuity 

°'/ 

1 .  in 

Years 

one  prefent 

pay- 

Years 

one  prefent 

pay- 

after  pur- 
chafing. 

ment. 

d. 

after  pur- 
ch^fing. 

ment 

s. 

4 

154,  or  at  Age  35 

6     17 

1 

36  ',  or  at  Age 

'  56 

1 

4 

IO 

164, 36 

6       8 

3 

37 t> 

57 

1 

2 

5 

17  4, 37 

5     l9 

5 

38  i, 

58 

1 

0 

5 

i84, 38 

5     " 

4 

39 1, fc 

59 

0 

18 

5 

194, 39 

5       3 

3 

40 t> 

60 

0 

16 

8 

204, 40 

4     J5 

1 1 

417, 

61 

0 

15 

0 

214, 41 

4       8 

8 

42 1» 

62 

0 

»3 

6 

224,     —  <~     42 

4       2 

3 

43 4> 

63 

0 

12 

r 

23  4, 43 

3     15 

10 

44y, 

64 

0 

10 

10 

24  4, 44 

3      IO 

3 

45  4' 

*5 

0 

9 

/ 

25  4, 45 

3       4 

8 

4^' 

66 

0 

8 

6 

264, 46 

2     19 

10 

47  4' 

67 

0 

7 

5 

274, 47 

2     14 

I 1 

48  x, 

68 

0 

6 

7 

2S4, 48 

2     10 

10 

49  4> 

69 

0 

5 

8 

29  4» 49 

2       6 

8 

50  4> 

7° 

0 

5 

0 

304, 50 

2       3 

0 

5' 4» 

71  1 

0 

4 

4 

3  '4, 51 

1      19 

5 

52  4> 

72 

0 

0 

0 

10 

324, 52 

1      16 

2 

53  4> 

73 

0 

3 

3 

33  4, 53 

1      1 2 

11 

54  j, 

74 

0 

2 

10 

34  4, 5  + 

1      10 

0 

55  4' 

75 

0 

2 

5 

35  4»     —  —     55 

1       7 

2 
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TABLE        VII. 

For    the    Uie    of     LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for. 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  J5. 

Age  of  the  Purchafer  from  20  %  to  21  \. 


To  commence    at 

the 

end  of 

Years 

after  pu 

•- 

chafing 

i4t,  or  at  Age 

35 

15 t> 

—  — 

36 

167, 

, —  — 

37 

17  7. 

—  — 

38 

187, 



39 

*9  7> 

—  — 

40 

20  7, 

—  — 

41 

2  1  7, 

—  — 

42 

2?  7. 

—  — 

43 

23  7' 

—   — 

44 

24  7' 

—  — 

45 

25  7' 



46 

2&7' 

— ,  — 

47 

27  7' 

—  — . 

48 

28  t, 

, 

49 

297' 

—   — 

5° 

3^7' 

—  — 

5'- 

3 '7' 

—  — 

52 

32 t» 

—  — 

53 

337. 

■ 

54 

^  1  x 

—  - — 

55 

Value  of  an  an- 
nuity of  £\.  in 
one  prefent  pay- 
ment. 


£■ 

7 
6 

6 
5 
5 
5 
4 
4 
3 
3 
o 

3 

2 

2 

2 
2 
2 
i 
e 
i 
i 


s. 

3 

13 

5 
16 

8 

o 

12 

5 

J9 

]3 

7 
2 

»7 

12 

8 

4 
1 

17 
14 
1 1 


5 

1 1 
o 
1 
1 
1 

10 
7 
5 
3 

9 

2 

7 
1 1 

10 

10 

3 

9 
6 

2 

6 


To  commence    at    the 
end  of 

Years 
after  pur-> 

chafing. 

357'  or  at  A^e 


3^7' 
37  7' 
387, 

397' 

407, 

417' 

4^7' 
43  7' 
447' 
45 1' 
467, 

477' 
48 1» 
497' 
50  7, 

5it' 

52  7' 

53  7' 
54t' 


56 

57 
5S 

59 
60 
61 

62 

63 
64 

65 
66 

67 

68 

% 

70 

7' 

72 
73 
74 
75 


Value  of  an  an- 
nuity of  £l.  in 
one  prefent  pay- 
ment. 

I 

I 


I 
I 

O 
O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


s. 
5 

3 
I 

]9 
«7 
'5 
14 
12 
1 1 
10 
8 

7 
6 

6 

5 
4 
3 
3 
2 

2 


10 
6 
1 


8 
o 

7 

3 

o 

10 

10 

10 

o 

2 

7 
1 1 

5 
1 1 

7 
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TABLE        VIII. 

For     the     Ufe     of     L  O  N  D  O  N. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age   of  the   Purchafer  from  21  ^  to   22  i. 


To    commence   at 

the 

Value 

of  an 

an- 

To    commence   at 

the 

Value  of  an 

r.n-> 

end  of 

nuity 

of  £' 

.  in 

end  of 

nuity  of  £i 

.  in 

Years 

one  p 

refent 

pay. 

Years 

one  prefent  pay- 

after pur- 

1 

ment 

after   pur- 

ment. 

chafing. 

£• 

J, 

d. 

chafing. 

£.    s. 

d. 

13  t>  or  at  Age 

35 

7 

9 

6 

34  t,  or  at  Age 

56 

1       7 

1 

14  t,     . 

36 

■6 

x9 

1 1 

3  5  7>     —  — 

57 

1        4 

5 

15 1> 

37 

6 

10 

4 

36|5 

58 

1        2 

3 

167. 

38 

•6 

1 

6 

37  4> 

59 

1        0 

0 

1 7  i> 

39 

5 

12 

7 

3®i» 

60 

0      18 

2 

1 8  v, 

40  . 

5 

4 

8 

39 i> 

61 

0      16 

4 

19 1, 

41 

4 

16 

8 

40 1. 

62 

0      14 

9 

20  t>     —  " — 

42 

4 

9 

9 

4*t, 

63 

0      13 

1 

217, 

43 

4 

2 

9 

42 1, 

64 

0      1  1 

9 

22  t» ■ 

44 

3 

16 

8 

43  i> 

65 

0      10 

5 

23 t>     —  — 

45 

3 

10 

7 

44 1, 

66 

P       9 

3 

24 1. 

46 

3 

5 

3 

45 1» 

67 

0       8 

1 

25  t>     —  — 

47 

3 

0 

0 

467, 

68 

0       7 

2 

267, 

48 

2 

15 

5 

47 1> 

% 

0       6 

3 

27 1, 

«9 

2 

1 1 

0 

48 1> 

7^ 

0       5 

6 

23 1» 

50 

2 

7 

0 

49 1» 

7l 

0       4 

9 

29 1> 

51 

2 

3 

0 

5° 1> 

72 

0       4 

2 

30 1» 

52 

1 

19 

5 

5Ix 

0       3 

6 

3 1 1> 

53 

1 

15 

1  1 

52 1, 

74 

0       3 

0 

3  *  t> 

54 

1 

12 

jo 

53 1» 

75 

0       2 

7 

33  ♦> 

55 

1 

9 

8 
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TABLE         IX. 

For   the   Ufo   of   LONDON. 

■Shewing  the  Payment  due?  (reckoning  Interefl:  at  3  per  Cent.)  fof 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence a*  any  Age  from   35  to  j$. 


Age  of  the  Purchafer  from    22 


.   to   >■>■!• 


To   commence    at    the 
end  of 

Years 
after  pur- 
chafing. 

124.  or  at  A 

134, : 


»5t> 

18  4, 

20  ~, 
*H, 

22  i, 

23  h 

25 i, 
267, 

27  T, 
2G±, 

29  h 

324> 


g?35 

36 

37 

38 

39 
40 

41 
42 

43 
44 

45 
46 

47 
48 

49 

50 

5« 

52 
53 
54 
55 


Value  of  an  an- 
nuity of  j£i.  in 
one  preient  pay- 
ment. 


£. 


7 
6 

6 

5 
5 
5 
4 
4 
4 
3 

3 

2 

2 

o 

2 
2 
1 
1 
1 


s. 

16 

6 
16 

6 
18 

9 

1 

13 

6 

o 

13 

7 

17 

13 

9 

5 
1 

17 
14 
1 1 


d- 
6 

2 

5 

9 
o 

2 

3 

4 

8 

o 

1 1 

11 

10 

9 
4 
o 
1 

2 
8 

1 
2 


To   commence 
end  of 

Years 
after  pur- 
chafing. 

33  i,  or  at  A 

34  t, 

35  t, 

36  i. 

37  7. 

3St, 

39  J., 

40  i-, 

4'  t, 

42  T. 

43  t, 

44 1> 

45  t» 

467, 

47  4, 

48  4, 

49  « 
5°  4, 

52?> 


at    the 


ge5^ 
57 

—  58 

59 

60 

6\ 

62 

63 

64 

65 

66 

67 

68 

__  69 

71 

73 

"75 


Value  of  an  an- 
nuity of  £1 .  in 
one  prefent  pay- 
ment. 

£ 

1 

1 
1 
1 

o 
o 

0     '5 
o     13 

O       12 
IO 


O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


8 

5 

3 
1 

J9 
»7 


9 

S 

7 
6 

5 
5 
4 
3 
3 

2 


2 

8 
I 

o 
o 

2 

4 
10 

I  I 

6 

6 

8 
o 
4 

9 
2 

S 


N  n  n  n 


Table 


642 


APPENDIX. 


TABLE         X. 

For     the     Ufc     of     LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life  Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from    23 -J    to   24  fv 


To   commence  at 

the 

Value  of  an  an- 

To commence   at 

the 

Value  of  an  an- 

end of 

nuity 

°U' 

.  in 

end  of 

nuity 

ot  £1 

.  in 

Years 

one  prefent  pay- 
ment. 

Years 

one  preient 
ment. 

pay- 

after  pur- 

J. 

after  pur- 

chafing. 

& 

j. 

chafmg. 

L 

s. 

£ 

117,  or  at  Age 

35 

8 

3 

9 

32  t,  or  at  Age  56 

1 

9 

8 

12  T) 

36 

7 

J3 

3 

33  t, 

57 

1 

6 

9 

134, 

37 

7 

2 

8 

34  4, 

5S 

1 

4 

4 

14  T, 

38 

6 

*3 

0 

35  4, 

59 

1 

2 

0 

154, 

39 

6 

3 

5 

36  4, 

60 

0 

39 

1 1 

Ibi, 

40 

5 

14 

8 

37  4, 

61 

0 

17 

1 1 

1 7  t. 

41 

5 

5 

1 1 

3*4, 

62 

0 

16 

2 

184. 

42 

4 

18 

3 

39  4, 

63 

0 

14 

5 

19  4, 

43 

4 

10 

7 

404, 

64 

0 

12 

1 1 

204, 

44 

4 

4 

0 

41  4, 

65 

0 

I  I 

4 

21  T, 

45 

3 

»7 

4 

424, 

66 

0 

lO 

i 

22^, 

46 

3 

1 1 

6 

43  4, 

67 

0 

8 

10 

?.34> 

47 

1     3 

5 

8 

444, 

68 

0 

7 

10 

24 1, 

48 

0 
0- 

0 

9 

45  4, 

69 

0 

6 

10 

25  4, 

49 

2 

*5 

9 

464, 

70 

0 

6 

0 

26 1, 

50 

2 

1 1 

5 

47  4, 

71 

0 

5 

2 

27  t. 

51 

2 

7 

1 

48^, 

72 

0 

4 

6 

28-, 

52 

2 

3 

2 

49  4, 

73 

0 

3 

11 

29  *» - 

53 

1 

19 

4 

50  t, 

74 

0 

3 

4 

3°  ?i 

54 

1 

16 

° 

5i4, 

75 

0 

2 

IQ 

3't* 

55 

1 

12 

6 

'1 
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XI. 


For   tha   Ufa    of    LOND  O  N. 

Shewing  the  Payment  dae  (reckoning  Intereft  at  3  per  Cent )  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

.Age  of  the  Purchafer  from  24  |  to  25  \. 


To   commence   at 

the 

Value  of  an  an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £ 

.   sn 

end  of 

nuity  of  £1.  in 

Years 

one  prefent 
ment. 

pay.. 

Years 

one  prefent  pay- 
ment. 

after  pur- 
chafing. 

C    1. 

d. 

after  pu 

chafing 

r- 

£.    s.      d. 

10-I-,  or  at  Age  35 

8      12 

I 

8»*» 

or  at  Age  56 

in      0 

i>;. 

36 

8       0 

8 

32^ 



57 

1        8       2 

124, 

37 

7     10 

0 

33  t» 

—  — 

58 

*        5       4 

ij4, 

'38 

6     19 

3 

34  t» 

—  — 

59 

1       3       1 

J4t> 

39 

(5       9 

8- 

35  t» 

—  — 

60 

1        0      1  r 

I5t> 

40 

6       0 

1 

36  T, 

—  — 

61 

0      18      10 

i6|, 

41 

5     11 

4 

87^> 



62 

0       16       iO 

iJt, 

42 

5       2 

8 

88*. 



63 

0152 

i3-o 

43 

4     15 

3 

39  0 



64 

0136 

*9t> 

44 

4       7 

1 1 

4°t> 

—  — 

65 

012       0 

204, 

45 

4       I 

3 

4rT> 

—  , — 

66 

010       6 

217. 

46 

3      14 

8 

42t. 



67 

094 

22^, 

47 

•    3       9 

1 

43 1> 



68 

082 

2Jt, 

4s 

3       3 

6 

44  t. 

—  — 

6^ 

072 

24  i, 

49 

2     18 

8 

45  4, 



70 

0       6       3 

»5i 

50 

2     13 

10 

464, 



71 

056 

264, 

51 

2       9 

6 

47  t, 

—  — 

72 

049 

27t> 

52 

2       5 

3 

48  4, 

—  — 

73 

041 

284, 

53 

2       1 

4 

49  t> 



74 

036 

29  T» 

54 

1      17 

6 

50  *. 

—  — 

75 

030 

S°T' 

55 

1     14 

3 

. 

Na 
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TABLE        XII. 

For  the  Ufe  of   LONDON.. 

Shewing  the  Payment  due,  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from  25  4  to  26  \. 


To  commence,  at 

the 

i 

:nd  of 

Years 

after  pur- 

chafin 

T. 

9V 

or  at  Age 

35 

IO  *-> 

—  — 

36 

1 1  4, 

—  —— 

37 

12  4» 

_  — 

38 

1 3  4, 

—  — 

'69 

1471 

—  — 

40 

*^4-> 

—  — 

4i 

1 6  4> 

— —  — 

42 

17-f 

— -  — 

43 

i8|. 

—  — ■ 

44 

!9t> 

—  — ' 

45 

20  4> 

—  — 

46 

21  4> 

—  — 

47 

22  4> 

1 

48 

23  T> 

49 

24  T> 

—  — 

50 

2  5  T» 

—  — 

51 

26  4, 

—  — 

52 

27  4. 

—  — 

53 

28  4, 

—  — — 

54 

29  h 

—  — 

55 

Valae  of  an  an- 
nuity of  £1.  in 
oneprefent  pay- 
ment. 

£.  s.  d. 
902 
887 
7  17  o 
764 
6  15  8 
6  6  1 
5  16  6 
5  8  1 
4     19       8 

4  12  4 
4       5-0 

3  18-  7 
3  12-  3 
3       6       9 

3       tf      4 

210  7 

211  10 
276 
2  3  3 
1  19  6 
1      15     10 


To   commence,  at 

the 

Valu( 

'  of  an 

an- 

end  of 

nuity 

of  £1 

.  in 

Years 

one  prefent 
ment. 

pay- 

after  pui 
chafing 

£. 

J. 

A 

30t,  or  at  Age 

5&' 

12 

7 

$1% 

—  — 

57 

9 

5 

32  t> 



58 

6 

9 

33  *» 



59 

4 

2 

34 1» 



60 

1 

1 1 

1     35 i> 



61 

0 

19 

8 

36t. 

—  — 

62 

0 

17 

9 

37  4> 



^3 

0 

15 

10 

387, 



64 

0 

M 

2 

39 1' 



65 

0 

12 

6 

404, 

—  — 

66 

0 

11 

1 

4i  i> 



67 

0 

9 

9 

424, 



68 

0 

8 

7 

43t> 



69 

0 

7 

6 

44  4' 

—  — 

70 

0 

6 

7 

45  4' 

—  — 

7i 

0 

5 

a* 

464, 

—  ■ — 

72 

0 

5 

O 

47  4. 

—  — 

73 

0 

4 

3 

48  4, 



74 

0 

3 

8- 

49  t» 

~"~ 

75 

0 

3 

I 
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TABLE        XIII. 
For    the    Ufe    of    LONDON. 

Shewing  the  Payment  due  (reckoning  Interefl  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from  26  A  to  27  -§•» 


To    commence   at 

the 

Value 

of  an  an- 

To   commence    at 

the 

Valw 

of  an 

an. 

end  of 

nuity 

°f£ 

.  in 

end  of 

nuity 

°(£ 

.  m 

Years 

onep 

-efent 

pay- 

Year* 

one  prelent 

pay- 

after  pur- 

ment 

after  pur- 

ment 

chafing.. 

£• 

s. 

d. 

chafing. 

£. 

s. 

d. 

S  j,  or  at  Age 

35 

9 

9 

4 

29  f ,  or  at  Age 

56 

14 

2 

9  7, 

36 

8 

16 

IO 

30  7, 

57 

1  1 

O 

107, 

37 

S 

5 

I 

3 !  7, 

58 

7 

I  1 

117.     ■ 

33 

7 

13 

3 

32 7, 

59 

5 

5 

127, 

39 

7 

2 

8 

33  7, 

60 

3 

0 

137,. 

40 

6 

12 

1 

34t, 

61 

0 

9 

J47> 

41 

6 

2 

7 

35  7, 

62 

0 

18 

6 

15  7, 

42 

5 

J3 

0 

367, 

63 

0 

16 

8 

16- 

43 

5 

4 

1 1 

37  7, 

64 

0 

14 

1 1 

17  7, 

44 

4 

16 

9 

387, 

65 

0 

»3 

3 

187, 

45 

4 

9 

6 

39 1, 

66 

0 

1 1 

7 

J97, 

46 

4 

0 

2 

40 1, 

67 

0 

IO 

3 

20 1, 

47 

1 

16 

0 

417, 

68 

0 

9 

0 

21  i, 

48 

3 

9 

1 1 

42 1, 

69 

0 

7 

11 

227, 

49 

3 

4 

6 

43  7, 

70 

0 

6' 

1 1 

237. 

53 

2 

19 

2 

•   44 1, 

7i 

0 

6 

0 

247' 

5i 

2 

14 

6 

45  7, 

72 

0 

5 

2 

257, 

52 

2 

9 

1 1 

4<H, • 

73 

0 

4 

6 

26t, 

53 

2 

5 

7 

47 1, 

74 

0 

3 

10 

277, 

54 

2 

1 

3 

4§7> 

/  i> 

0 

3 

n 
$ 

2S  t> 

55 

1 

17 

8 
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For   the    Ufo    of    LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  J 5. 

Age  of  the  Purchafer  from    27  .1  to  28  \. 


To  commence    at    the 

Value  of  an 

»— ■  ■  >  ■ 

an- 

To  commence    at 

the 

Value  of  an  an- 

end. of 

nuity  of  £\ 

.  in 

end  of 

nuity  of  { 

1 .  in 

Years 

one  prefefit 
ment. 

pay- 

Years 

one  prefect 
ment. 

pay. 

after  pur- 
chafing. 

£.    *■ 

d. 

after  pur- 
chifing. 

C    s. 

d. 

■74,  or  at  Age  35 

9      iS 

9 

284,  or  at  Age  $6 

1     16 

O 

%'i, 

36 

9       5 

1  I 

?9t. 

57 

1     12 

6 

9i* 

37 

8     '3 

2 

3°t> 

58 

1       9 

7 

ro^, 

38 

8        1 

5 

3  1  t, 

59 

1        6 

8 

^i* 

39 

7       9 

8 

32  X 

60 

1       4 

2 

12  i, 

.40 

6     19 

1 

33 1> 

61 

1        1 

9 

4' 

6       8 

6 

34 1» 

62 

0     19 

7 

Ht.    —  — 

42 

5      '9 

3 

35  7' 

63 

0     17 

6 

'5t. 

43 

5      IO 

0 

36t> 

64 

0     15 

8 

16^, 

44 

5        1 

11 

^7T'         - 

65 

0     13 

10 

*7i* 

-45 

4     13 

9 

3b  4' 

66 

0      12 

3 

iSl, 

46 

4       6- 

9 

39  i> ' 

67 

0     10 

9 

*94>     —  ~ 

47 

3      '9 

8 

49*' " 

68 

0       9 

6 

20p      — ,— 

4S 

3     J  3 

8 

41 1. 

69 

0        8 

3 

?'p 

49 

3       7 

8 

42 i> 

7° 

0        7 

3 

ia-i, 

50 

3       2 

5 

43  i* 

71 

0       6 

4 

23  T> 

51. 

2     17 

2 

44t' 

72 

0       5 

6 

24i, 

52 

2     12 

0 

45t' 

73 

0       4 

S 

0  -   1         — . 

AD  T> 

53 

2       7 

9 

46-I,     —  — 

74 

0       4 

0 

204, 

54 

2       3 

7 

47  7' 

75 

0       3 

5 

27  T» 

55 

1      19 

6     1 
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TABLE         XV. 

For    the    Ufa    of     LONDON. 

Shewing  the  Payment  due  (reckoning  In  tc  reft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly,  To  com- 
mence at  any  Age  from  25  t0  75- 

Age  of  the  Purchafer  from  28  £  to  29  -|. 


To  commence   at 
end  of 

Years 
after  pur- 
chafing. 

the 

Value  of  an  an- 
nuity of  £1.  in 
one  prefentpay- 
ment. 

£.    s.     d. 

To  commence     at 
y.d  of 
Years 

after  pur- 
chafing. 

the 

Value  of  an  an- 
nuity of  /1.  in 
one  prefcnt  pay- 
ment. 

£.    s.      d. 

6  ti  or  at  Age 

35 

10     9 

5 

2jt,  cr  at  Age 

56 

*     17 

9 

77. ■ 

S^ 

9     »5 

7 

28 1, 

57 

1     14 

3 

s  t. 

37 

9       2 

6 

297. 

53 

1      to 

1 1 

9  t. 

35 

8       9 

6 

3°7. 

59 

1        8 

2 

iot. 

39 

7      l-l 

9 

3<7> 

6o 
61 

1        5 

5 

lit, 

40 

7       6 

j 

3^7. 

1        2 

1 1 

12  t. 

41 

6"      15 

6 

33  7. 

62 

1        0 

6 

13  7. 

42 

6       4 

1 1 

347. 

63 

0     18 

6 

14  7. 

43 

5      15 

1 1 

357.     — 

64 

0     16 

6 

15  7. 

44 

5       7 

0 

367. 

65 

0     14 

8 

1 6  v, 

45 

4     18 

1 1 

37  7.     — 

66 

0     12 

10 

17  7' 

46 

4     10 

10 

3St,     -  - 

67 

0     1 1 

4 

187. 

47 

4       4 

0 

397, 

63 

0       9 

1 1 

197' 

48 

3      '7 

3 

407. 

69 

0       8 

0 

20 1, 

49 

3     ir 

4 

41 1,     —  — 

7> 

0       7 

7 

217.    : 

5° 

3       5 

6 

42 1,     —  — 

7' 

0       6 

8 

2  2t, 

5' 

3       ° 

4 

43  7,     —  ~ 

72 

0       5 

10 

2  3—.       ^—    

52 

2      15 

2 

447.     —  — 

73 

0       5 

0 

24 1. 

53 

2      10 

4 

45  7,     —  — 

74 

0       4 

2 

25 1. 

54 

2       5 

7 

46  -,     —  — 

75 

0       3 

7 

a6 1, 

55 

2       1 

8 
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TABLE        XVI. 

For     the     Ufe     of     LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age   of  the   Purchafer   from  29  i  to   30  |. 


To    commence   atr 

the 

Value  of  an 

an- 

To    commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £i 

.  in 

end  of 

nuity  of  £  1 

.  in 

Years 

one  prefent 

Day- 

Years 

one  prefent 

pay- 

after  pur- 

. 

ment. 

after   pur- 

ment. 

chaling. 

£■    s. 

d. 

chafing. 

£■    s. 

a. 

5  7,  or  at  Age 

35 

1 1      0 

3 

26^,  or  at  Age 

56 

1    19 

1 1 

67, 

36 

10       6 

1 

27  7, 

57 

1    16 

0 

7  ti 

37 

9     n 

11 

28 1, 

5S 

1    12 

9 

S7, 

38 

8      18 

1 1 

29 1, 

59 

1       9 

7 

9  t» 

39 

3       5 

1 1 

30 1, 

60 

1       6 

10 

1 0  7, 

40 

7      J4 

2 

3 1  7' 

61 

1        4 

1 

1 1  t»    —  — 

4i 

7       2 

5 

327, 

61 

1        1 

9 

127,    —  — 

42 

6     12 

2 

33  "+>     — *  — 

63 

0      19 

4 

13  i> 

43 

6       1 

1 1 

■2  4   — 

64 

0      17 

4 

14  7» 

44 

5     i2 

1 1 

35  7'     —  — 

(>5 

0      15 

4 

15  7. 

45 

5       4 

0 

36 1, 

66 

0      13 

8 

16  7, 

46 

4     16 

2 

37  7'     —  — 

67 

0      1 1 

1 1 

i7*» 

47 

4       8 

4 

2S  -!- 

68 

0      10 

7 

187. 

48 

4        1 

8 

39  7' 

69 

0       9 

2 

19  7' 

49 

3     T5 

O 

407-, 

7° 

0       8 

1 

20-;, 

50 

3       9 

2 

41  7' 

71 

0        7 

0 

2  l  1, 

51 

3       3 

4 

42  7, 

72 

0       6 

1 

22  7, 

52 

2     18 

2 

43  7' 

73 

0      5 

3 

23t, 

53 

2      12 

I  I 

44t' 

74 

0      4 

6 

2*7, 

54 

2       3 

4 

45  7' 

75 

0       3 

9 

2  5  i> 

55 

2       3 

10 
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TABLE        XVIL 

For   the   Ufe   of  JL  O  N  D  O  N. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.}  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from   35  to  75. 

Age  of  the  Purchaicr  from    30  ~   to  3  1  \. 


To   commence    at 

the 

Value  of  an  an- 

1 

To   commence   a 

:   the 

Val 

ue  of  an 

an- 

end  of 

nuity 

<»/. 

.   in 

end  of 

noi 

y  of  £1 

.  in 

Years 

one  preient 
ment. 

pay- 

Years 

one  preient 
ment. 

3ay- 

after  pur- 

after  pur- 

4 

chafing. 

£. 

j. 

d- 

chafing. 

£■ 

J. 

4~,  or  at  Age  35 

1 1 

12 

9 

25  t>  or  a:  Age  56 

2 

2 

0 

#5t,     -- 

36 

10 

17 

4 

264, 

57 

l8 

1 

37 

10 

2 

10 

27  i» 

58 

'4 

3 

7t> 

33 

9 

8 

4 

*3A 

'  59 

i  1 

3 

8i, 

39 

8 

*5 

4 

29    4>        — 

60 

8 

3 

9t. 

40 

8 

2 

4 

3°+» 

61 

5 

6 

•10^ 

41 

7 

10 

7 

3't, 

62 

2 

10 

I'T, 

42 

6 

18 

10 

32t» 

63 

0 

7 

1  2  i, ' 

43 

6 

8 

10 

31  x, 

64 

0 

18 

3 

!3t> 

44 

5 

-18 

1 1 

34t> 

65 

0 

16 

3 

14^ 

45 

5 

9 

1 1 

35  t» 

66 

0 

14 

3 

I5t» 

46 

5 

1 

0 

367, 

67 

0 

12 

8 

t6t, 

47 

4 

13 

5 

37  t> 

68 

0 

11 

0 

17% 

48 

4 

5 

1 1 

35  T>        

69 

0 

9 

9 
6 

i8t, 

49 

3 

19 

4 

39  t» 

7° 

0 

8 

i9t, 

5° 

3 

12 

10 

4o4> ■ 

7' 

0 

7 

5 

20-^-, 

51 

3 

7 

0 

4i4. 

72 

0 

6 

5 

ft  1  h 

52 

3 

1 

3 

42  T> 

73 

0 

5 

7 

22  i, 

53 

2 

16 

0 

43  4, 

74 

0 

4 

8 

23 1» 

54 

2 

10 

8 

44  4» 

75 

0 

4 

0 

*4i> 

55 

2 

6 

4      1 

O  0  00 
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TABLE         XVIII. 

For     the     Ufe     of    'LONDON. 


Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence, at  any  Age  from  35  to  7$. 


Age  of  the  Purchafer  from   31 


to   32  \. 


To 


at    the 


commence 
end  of 
Years 
after  pur- 
chafing. 

3t»  or  at  Age  35 


4*»  — 


6i, 

.   1 

8 -J, 


9 

M 

10 

+  > 

1 1 

4-9 

12 

13 

I 

l 

14 

T* 

»5 
16 

r 
4» 

18 
»9 

1 

20 

+  , 

21 

4.' 

22 

I 

2  3 

1 

37 

38 

■ 39 

40 

41 

42 

43 

44 

—  —  45 
46 

' 47 

48 

—  ~  49 

—  —  50 

51 

52 

53 

.54 

55 


Value  of  an  an- 
nuity ofj£i.  in 
one  prefcnt  pay- 
ment. 

d. 


12 
1 1 

10 

9 

.9 
S 

7 

7 
6 

6 

5 
5 
4 
4 


J. 
5 
9 

'3 


1 

4 

7 
19   1 

4  7 
11  7 
18   6 

7   * 

5  § 
15   8 

7   ° 

4 

1 1 


18 

10 


4  3  t>- 

3  *7  ° 

310  6 

3  4  3 

2  ,j8  10 

2  13  9 

2  8  S 


To  commence   at    the 
end  of 

Years 
after  pur- 
chafing. 

24  7,  or  at 


25t> 

26^, 
27-0 

28  4, 

294. 

3°T, 

32t, 
33  ^ 

34  T, 

S5t» 

364-, 

37^ 
3S-I, 
39  4, 

40  T, 

41  T» 

42  T, 

43  i> 


Age  56 

—  —  57 
58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

6S 

69 


/ 


p 


71 
72 
73 
74 
75 


Value  of  an  an- 
nuity of  £1.  in 
one  prisfent. pay- 
ment. 

£•     s.      d. 
245 

201 
116       6* 

I        12        II 

1  9  10 
1  6  10 
1  4  2 
1  1  7 
o  19  4 
p.-  17  •  .  1 
0152 
o  13  3 
.011  9 
o  10  2 
090 
o  710 
o  610 
o  5  10 
050 

0-4       3 
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TABLE        XIX. 

Foil   the    Ufe    of    LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  7 $. 


Age  of  the  Purchafer  from 


3*  *  w  33 


To   commence   at    the 
end  of 

Years 
after  pur- 
chafing. 


2  4 

3t 

5t 
64 

9i 
iflf-t 

134 

»0 

tfi 

13  4 

194 
20 

21 

22  ■,- 


or  at  Age  35 

—  **-j« 
37 

38 

39 

40 

41 

42 

43 

—  —  44 

45 

46 

47 

48 

: 49 

5° 

5i 

52 

• '  53 

—  —   54 
55 


Value 

of  an  an- 

nuity 

of£ 

.    in 

one  prefent 

pay- 

ment. 

£■ 

^. 

d. 

12 

'9 

3 

12 

2 

1 

11 

5 

1 1 

10 

9 

10 

9 

15 

4 

9 

0 

1 1 

8 

7 

9 

7 

14 

8 

7 

3 

7 

6 

12 

6 

6 

2 

6 

5 

12 

6 

i 

4 

1 

4 

»5 

8 

4 

8 

4 

4 

1 

1 

»4 

8 

2 

16 

1 1 


3 
4 
6 

7 


To   commence    at    the 
end  of 

Years 
after  pur- 

chafing. 

234,  oratAj 
244,     - 


25  4. 

264, 

27T> 

284, 

29  4> 

30  -;-> 

3' 4, 

32  t. 

33  4. 
34 t> 

35 1> 

36  4, 

37  4, 

38  4, 
59  4, 

40  4> 

41  4> 
42 1> 


►gfc  56 

57 

58 

59 
60 

6r 

62 

63 
64 

65 
66 

67 
68 
69 

70 
71 
72 
73 

74 
75 


Value  of  an  an- 
nuity of  £\  .   in. 
one  prefent  pay- 
ment. 

2           6 
2           2 

d. 

9 

6 

i      1-8 

2 

I        14 
I         ]  I 

10 
6 

1        8 
1       5 

5 

4 

1       2 

IQ 

1       0 
0     18 

4 
2 

0     15 

j  r 

0     14 

1 

0     1 1 

3 

0     10 

10 

0       9 
0       8 

5 

3 

0       7 
0       6 

2 
2 

0       5 

0       4 

2 
6 

O  0  00   2 
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TABLE        XX. 

For  the  Ufe  of   LONDON. 

Shewing  the  Payment  due,  (reckoning  Interefl  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from  S3  i  t0  34 1- 


To  commence    at 

the 

Value  of  an 

an- 

To   commence   at 

the 

Value 

of  an 

an- 

end  of 

nuity  of  £1 

.    in 

etui  of 

nuity 

°f£« 

.  in. 

Years 

OReprelent 
meat. 

pay- 

Years 

one  preient  pay- 
ment. 

after  pw- 

after   pur- 

£. 

chafing. 

£•    « 

<f. 

chafing. 

s. 

d. 

1  I,  or  at  Ag< 

-  35 

13     J3 

4 

22  t,  or  at  Age 

56 

2 

9 

6 

2-',      —i- 

36 

12       15 

10 

23 1. 

57 

2 

4 

8 

3v   — * 

37 

11      IS 

2 

24 1» 

5* 

2 

0 

8 

4ti     ' 

33 

II          2 

O 

Z3    4' 

59 

L 

16 

8 

5i* 

39 

IO         5 

II 

26 1, 

60 

*3 

3 

6i, 

40 

9     JI 

4 

27 1. 

61 

9 

1 1 

\     1 

4' 

8      16 

9 

28t, 

62 

7 

0 

Bi, 

42 

8       4 

0 

29  t» 

63 

4 

0 

'9^5 

43 

7     " 

3 

30  J-, 

64 

1 

6 

10  4» 

44 

7       0 

2 

3 1  -; -, 

65 

O 

J9 

0 

>It- 

45 

6      9 

0 

327, 

66 

O 

J7 

0 

U't» 

46 

5     J9 

4 

33t> 

67 

O 

H 

10 

13-4, 

47 

5       9 

8 

34  7, 

68 

O 

l3 

1 

Hi. 

48 

5       1 

4 

35  -;, 

% 

O 

11 

4 

j5t» 

49 

4     13 

1 

36-l-, 

70 

O 

10 

0 

1 6±, 

50 

4       5 

10 

37 1. 

7i 

O 

8 

8- 

*7  i' 

5i 

3     It; 

7 

38 1. 

72 

O 

7 

7 

i«i, 

52 

3     I2 

2 

39 1. 

73 

O 

6 

6 

*9h 

53 

3       5 

8 

4©t,     — .— 

74 

O 

5 

7 

204, 

54 

3       ° 

0 

4i  t> 

75 

0 

4 

9 

21  ■', 

55 

2     14 

4 

. 
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TABLE        XXE 

For    the    l?fe    of    L  O  N  D  O  N. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life- Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

.Age  of  the  Purchafer  from  3.4  4  to  35  |. 


To    commence    at    the 
tnJ  of 

Years 
after  pur- 

chafin^. 

or  at  Ai 


*i 
3i 
4* 

si 

7 
8 

9 

107 

Hi 

i5t 

*h 

»7t 

'97 
20- 


^e35 
36 
37 
38 

39 

40 

41 
42 

43 
44 

45 

46 

47 
48 

49 

53 
5i 
52 
53 
54 
55 


Value  of  an  an- 
nuity of  £1.  in 
one  pretest  pay- 
men:. 


£ 

14 

13 

12 

11 
10 

10 

9 

8 
8 

7 
6 

6 

5 
5 
4 

4 
4 

J 

3 
3 
2 


9 

10 

12 

14 
18 

2 

7 
12 

o 

7 
16 

5 
16 

6 

18 

10 

3 

16 

9 

3 

17 


6 

4 
4 

2 
O 

4 
8 

3 
11 

9 

7 
2 

10 

8 

7 
4 
2 
8 
1 
8 


To 


commence    at 
end  of 
Years 
fter  pcr- 
chafir.g. 


21  t. 

22  7, 

23  t> 
24 1, 

25t. 
26  t, 
27 1, 

28  t, 

29  7, 
3°  7, 
317, 

32  7, 

33  7. 

34  7, 

35  7, 
367, 
37  7, 
387, 

39  7, 

40  7, 


or  at  Age 


the 


56 

57 
53 

59 
60 

61 

62 

63 
64 

65 
66 

67 
68 
69 
7o 

7i 
72 

73 
74 


—     7i 


Valut 

of  an 

an- 

nuity 

°u. 

.  in 

one  pretent  pay- 

ment 

£. 

s. 

d. 

2 

]  2 

2 

2 

7 

5 

2 

2 

8 

18 

1 1 

'5 

2 

1 1 

9 

8 

4 

5 

7 

2 

9 

0 

3 

0 

»7 

9 

0 

»5 

9 

0 

13 

8 

0 

J2 

1 

0 

IO 

6 

0 

9 

3 

0 

8 

0 

0 

6 

1 1 

0 

5 

10 

0 

5 

0 

TABLE 


654 


A    P    P    E    N    D    I      ,. 


TABLE 


XXII. 


For    the    Ufe    of    LONDON.' 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Pnrchafer  from    35^  to  ^6^. 


To  commence    at 

the 

Value  of  an 

1 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £i 

.  in 

end  of 

nuity  of  /  1 .  in 

Yeai 

'S 

one  prefent  pay- 

Years 

one  prefent  pay- 

ment. 

ment. 

after 

pur- 

after  pur- 
chafing. 

thai 

ng- 

C    s. 

d. 

£.    s.      d. 

T 

,  or  at  Age 

'36 

'4       5 

6 

20  i,  or  at  Age  56 

2      15        4 

li 

> 

37 

13       6 

4 

2  I  t,  . 

57 

2        IU          O 

24- 

> 

38 

12        8 

3 

22  t. 

58 

256 

3i 

—  — 

39 

1 1      10 

2 

23t. 

59 

2IO 

44 

—  — 

40 

16     14 

0 

247, 

60 

II7          2 

54 

—  — 

41 

9     J7 

8 

25  i> 

61 

1      13       5 

6± 

—  - — 

42 

9       3 

5 

26 1> 

Gz 

I        IO          2 

7t 

—  — 

43 

a      9 

2 

27 i,  — 

63 

I           6ll 

8^ 

—  — 

44 

7     j  6 

8 

2  8  \;,     —  ■ — 

64 

I           4          I 

*i 

—  — 

45 

7       4 

3 

29 7, 

% 

I            I          4 

10  i, 

*—  — 

46 

6     13 

5 

3?t' 

66 

O        l8        It 

11% 

—  — 

47 

6       2 

7 

3r  7> 

67 

016       6 

124, 

■ —  — 

48 

5     13 

4 

32    4> 

63 

0     14       8 

I3T: 

■ —  — 

49 

5       4 

1 

33 1» 

69 

0      12-9 

1  +  T, 

—  — 

50 

•  4     16 

0 

3  4 1' 

7° 

c      1 1        2 

I5t, 

—  — 

5i 

4        8 

0 

35 1' 

7< 

098 

i*i 

■ —  — ■ 

52 

4       0 

8 

3?i> 

72 

086 

«7t, 

—  — 

53 

3      '3 

5 

3  7t' 

73 

0       7       3 

184, 

—  * — 

54 

3       7 

1 

3H' 

74 

063 

19% 

—  — 

55 

3       0 

9     ; 

1        3„x 

75 

o53 
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TABLE        XXIII. 

For    the    Uie    of'LONDON. 

Shewing  the  Payment  due  (reckoning  lettered  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35   to  j$. 

Age  of  the  Purchafer  from  36  A  to  37  £. 


To  commence   at 

the 

Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  /i 

.  in 

ettd  of 

nuity 

01   £..    1.1 

Years 

one  prei'eiupay- 
menc. 

Years 

one  present  pay- 
ment. 

pur- 

chaling. 

&     s- 

$ 

after  pur-  • 
ghafing. 

£ 

5.           d. 

:,  or  at  Age 

37 

I-r           I 

6 

20 7,  or  at  A3 

-57 

.  ■ 

2 

13            I 

IT, 

33 

13 

s 

217. 

5° 

2 

7       9 

2    '-          

39 

1  12          4 

3 

22 1,. 

p 

2 

3       7 

3  +> 

40 

11       6 

2 

$35.* 

61 

1 

19       4 

4  7> 

41 

xo       9 

9 

,     —  — 

1 

15       6 

5%     ■ 

42 

9     23 

4. 

25  v, 

01 

£3 

64 

1 

1  1        8 

6-h 

43 

8     19 

6 

2^;, 

1 

8        7 

7  ;> 

44 

.8     .5 

8 

»7t. 

1 

5       6 

8£ 

45 

7     J3 

2 

28 1,     —  — 

c - 
66 

67 
68 
69 

1 

2        8 

9t, 

iot, 

46 
47 

7       0 

u     10 

8 

X 

tyi,    —  — 
3°t>    —  r— 

0 

0 

19      it 
»7       7 

nt' 

48 

5     19 

7 

3>'t>    —  — 

0 

15       4 

i«t» 

49 

5  ..10 

6 

3%t.     —  — 

0 

13        7 

T    -1   -L              

5° 

5       * 

4 

33  *> 

7° 

0 

1 1      10 

14 1, 

5[ 

4     13 

4 

347,     —  - 

71 

0 

10       4 

15  t. 

52 

4       5 

4      j 

3  5  Ti 

72 

0 

8     11 

i6t, 

53 

3    J8 

0 

36t>     —  ~ 

73 

0 

'  7       9 

*7i» 

54 

3      10 

8 

37 1»    —  ~* 

74 

0 

6       6 

ib', 

55 

3       4 

6 

38t,    —  — 

75 

0 

5       7 

*9i' 

56 

2      18 

5     i 
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TABLE        XXIV. 

For     the     Ufe     of     L  O  N  D  O  N. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the   Purchafer   from  374.  to    38^. 


To    commence   at 

the 

Value  of  an 

an,« 

To    commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £ i 

.  in 

end  of 

nuity 

ot  H 

•  in 

Years 

one  prefent  pay- 

Years 

one  p 

refentpay- 

ment. 

ment 

alter  pur- 

after  pur- 

■chafing. 

£     s. 

& 

chafing. 

£• 

/. 

d. 

f,  or  at  Age 

38 

'3     »7 

6 

197,  or  at  Age 

57 

2 

16 

2 

1  7> 

39 

12     18 

9 

20  7, 

5^ 

2 

1  I 

1 

27, 

40 

12       0 

6 

2 1  t, * 

59 

2 

6 

1 

3t> 

41 

.1  r        2 

2 

22  T, 

60 

2 

1 

10 

4*. 

42 

10'      6 

1 

23  I, 

61 

17 

7 

5i, 

43 

9     10 

1 

*4 f»     —  — 

62 

»3 

10 

6% 

44 

8     16 

1 

25 1. 

63 

10 

2 

7t» 

45 

8       2 

0 

267, 

64 

7 

1 

8t, 

46 

7     10 

0 

27  J-         

*■  1    4'          

65 

4 

0 

9t» 

47 

6     17 

9 

28  f, 

66 

1 

3 

Jot, 

48 

6       7 

4 

29  t, 

67 

0 

jS 

7 

«t. 

49 

5     17 

O 

30  t, 

68 

0 

16 

5 

Ot. 

50 

5       7 

1  1 

3 1  7> 

69 

0 

14 

3 

*3i> 

51 

4     18 

9 

327' 

70 

0 

12 

7 

14- ti 

52 

4     1 0 

8 

9  --.  J 

3^  4»      —  — 

7' 

b 

1  1 

0 

»5i. 

53 

4       2 

6 

34 1» 

72 

0 

9 

6 

10  i, 

54 

3      '5 

5 

35  7' 

73 

0 

8 

i 

'7 1» 

55 

3       » 

3 

#"** 

74 

0 

7 

0 

i$  7, 

56 

3       2 

2 

37  7= 

75 

0 

5 

it 
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TABLE        XXV. 

For  tfee   Ufe   of    LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from   35  to  j$. 

Age  of  the  Purchafcr  from    384   to   39  \. 


To   commence    at 

the 

Value  of  ar 

1  an- 

To   commence    al 

the 

Value  of  an 

an- 

end  of 

nuity  of  £1 

.   in 

end  of 

nuity  of  £ 

.  in 

Years 

one  prefent 
ment. 

pa>- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 
chafing. 

£      * 

d- 

after  par- 
chafing. 

£.     s. 

d 

4,  or  at  Age  39 

'3     l3 

6 

19  s,  or  at  Age  58 

2    13 

1  r 

i4, 

40 

12     15 

2 

204, 

59 

2      9 

z 

*h 

41 

11     16 

8 

2 1  4, 

60 

2     4 

5 

34, 

42 

10     iS 

2 

224, 

61 

2      0 

1 

4t> 

43 

10       2 

6 

2*4, 

62 

1    15 

10 

5t. 

44 

9       6 

11 

24-i-, 

63 

1    12 

3 

64, 

45 

8      1* 

9 

254, 

64 

1        8 

9 

7h 

46 

7     18 

8 

26  4, 

65 

1        5 

7 

84, 

47, 

7      6 

10 

274, 

6b 

1        2 

5 

9h 

4s 

6     14 

11 

284, 

67 

0     19 

10 

10  4, 

49 

6       4 

8 

294, 

68 

0     17 

^ 
0 

n4, 

50 

5     »4 

4 

3°t, 

69 

0     15 

3 

1 2  ~, 

5i 

5       5 

4 

3*4, 

7° 

0      '3 

3 

»3t,    ' 

52 

4     16 

3 

32t, 

7' 

0     11 

8 

*4t> 

53 

4       8 

Q 

33  4, 

72 

O       'O 

1 

154, 

54 

3     J9 

8 

344, ' 

73 

0       8 

8 

164, 

55 

3     I2 

10 

35  4, 

74 

0       7 

4 

17  T» 

56 

3       5 

1 1 

364, 

75  j 

0       6 

3 

18  A, 

57 

2     19 

1 1 

Pppp 
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TABLE         XXVI. 

For     the     Ufe     of     LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life  Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from   394   to  40  \. 


To   commence   at 

the 

Value  of  an  an- 

To  commence   at 

the 

Value  of  an  an- 

end of 

nuity  of  £i 

.  in 

end  of 

nuity  of  £1 

■  in 

Years 

one  prefent 
ment. 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 

£.     s. 

after  pur- 

chafing. 

d. 

chafing. 

£•     s- 

d. 

t,  or  at  Age 

40 

13    « 

6 

1 8  4,  or  at  Age 

58 

2    ij 

9 

It, 

41 

12      1  r 

1 

194, 

59 

2    12 

1 

2~, 

42 

11      13 

0 

20  4, 

60 

2     7 

3 

34, 

43 

10      14 

10 

21 4, 

61 

2     2 

6 

44, 

44 

9      19 

1 

22  4, 

62 

1    18 

4 

5i> 

45 

9       3 

3 

234, 

63 

1    14 

2 

64, 

46 

8       9 

6 

24  T, 

64 

1    10 

7 

7t> 

47 

7     15 

9 

254, 

65 

1       7 

1 

c  "         

48 

?      4 

0 

264, 

66 

1        4 

0 

94, 

49 

6     12 
6       2 

3 

274, 

67 

1         z 

0 

104, 

5° 

0 

284, 

6S 

0      18 

7 

n4, 

51 

5     11 

8 

294, 

69 

0      16 

2 

124, 

52 

5       2 

6 

3O  t, 

70 

0      14 

3 

13  4> 

53 

4     13 

3 

3.  *  4> 

71 

0      12 

4 

?44, 

54 

4       5 

3 

324, 

72 

0      10 

9 

15 1, 

55 

3     17 

2 

33  t, 

73 

0       9 

2 

167, 

56 

3     10 

4 

34  4, • 

74 

0        7 

10 

17  4-,     ~  ~ 

57 

3       3 

5 

35^^              ' 

75 

0      6 

8 
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TABLE        XXVII. 
Fdr  the    Ufe    of    LONDO  N. 

Sliewing  the  Payment  due  (reckoning  Intcreft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  J 5. 

Age  of  the  Purchafer  from  40  \  to  41  f. 


To   commence   at 

the 

Value  of  an  an- 

To  commence    at    the 

Value  of  ar 

an- 

end  of 

nuity 

of  41 

.    in 

end  of 

nuity  of  £ 

.  in 

Years 

one  pretent 
ment. 

pay- 

Years 

one  prefent 
ment. 

pay. 

after  pur- 
chafing. 

£. 

s. 

d. 

after  pi 
chafin 

r- 

&     s. 

</. 

4,  or  at  Age 

41 

'3 

7 

6 

18  4, 

or  at  Age  S9 

2       15 

8 

i4, 

42 

12 

7 

1 

19  i, 

60 

2       IO 

3 

24, 

43 

1 1 

9 

4 

204, 

61 

2       5 

5 

3f» 

44 

10 

11 

7 

21  4, 

62 

2          O 

7 

44, 

45 

9 

15 

8 

224, 

63 

I        16 

7 

5i> 

46 

8 

19 

8 

234, 

64 

I        I  2 

7 

64, 

47 

8 

6 

3 

244, 

65 

1       9 

0 

74,     -•- 

4S- 

7 

12 

10 

25 1» 

66 

1       5 

5 

84, 

49 

7 

1 

2 

264, 

67 

1       2 

6 

94, 

50 

6 

9 

7 

270 

68 

0     19 

7 

io'> 

51 

5 

19 

4 

284, 

69 

0     17 

4 

1 1  4, 

52 

5 

9 

1 

297, 

—  —     70 

0     15 

1 

i2  4> 

53 

4 

i9 

8 

30 1» 

71 

0     13 

3 

*3i> 

54 

4 

10 

3 

3i4, 

72 

0     11 

5 

14  4, 

55 

4 

2 

6 

324, 

73 

O        q 

1 1 

15  T» 

56 

3 

14 

8 

33  4. 

' — ■  —     74 

O        8 

4 

164, 

57 

3 

7 

10 

344. 

75 

O        7 

1 

*74> 

58 

3 

1 

0 

PPP«P     2 
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TABLE        XXVIII. 
For  the  Ufe  of   L  O  N  D  O  N. 

Shewing  the  Payment  due,  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafcr  from  41  £  to  42  |. 


To  commence    at 

the 

Value 

of  an 

a,      || 
.    in 

To  commence  at 

the 

Value  of  an 

an- 

end  of 

nuity 

of/' 

end  of 

nuity  of  £  i 

.  in- 

Years 

one  pi 
ment. 

efent 

pay- 

Years 

one  prefent 
tnent. 

say- 

after  pui- 
chafing. 

£ 

S. 

d. 

after  ptir- 
chafir.g. 

C    s. 

<r. 

4,  or  at  Age 

42 

13 

3 

6 

177,  or  at  Age 

59 

2       19 

0 

d 

1  4, 

43 

12 

4 

6 

i8t> 

60 

2       13 

9 

2  4, 

44 

11 

6 

6 

i9t» 

61 

2         8 

3 

34, 

45 

10 

8 

6 

20 1, 

62 

2       3 

7 

4  4, 

46 

9 

12 

10 

21 1, 

63 

I    18 

10 

^  T) 

47 

8 

*7 

2 

22-;, 

64 

I    14 

JO 

64, 

48 

8 

3 

10 

23i> 

65 

I     10 

9 

74. 

49 

7 

10 

5 

24 1» 

66 

1       7 

4 

S-ii .  ■« 

5° 

6 

18 

9 

n  /-  _I 

25t» 

67 

1       3 

1 1 

51 

6 

7 

1 

25  x, 

68 

1    '    1 

2 

IO  ^> 

52 

5 

16 

7 

27t> 

69 

0     18 

4 

u4. 

53 

5 

6 

1 

28- 

70 

0     16 

3 

12-;, 

54 

4 

17 

0 

29i> 

71 

0     14 

t 

13  4' 

55 

4 

7 

9 

3Qx 

72 

0     12 

3 

144> 

56 

4 

0 

0 

ij  t. 

73 

0     10 

5 

J5^> 

57 

3 

12 

3 

32  ti 

74 

0      9 

0 

Iph 

58 

3 

5 

9 

33t> 

75 

0      7 

7 
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For    the    Ule    of    LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from  42  -J  to  43  -|. 


To 

Yea 

after 

dial' 

4 

2J 

3f 

4t 

Si 

74 

at 

9t 
1.07 
:it 

I2t 

>3t 

i<5- 


at    the 


commence 
end  of 

pur- 

or  at  Age  43 

—  —  4+ 

—  Z  46 
48 

49 

53 

■ 54 

55 

56 

57 

58 

—  —  59 


12 
1 1 
10 

9 


8 

7 
6 

6 

5 
5 

4 
4 

1 
O 

3 
3 


*9 


Value  of  an  an- 
nuity of  £1 .  in 
one  af  efent  pay- 
ment. 

£• 
12 

2 

3 

5 

10 

14 
1 


16 
4 

*3 
3 

5 

J7 

9 

3 


J. 
6 
o 


5 
1 

8 

5 

i 

4 

8 

ii 

2 

3 
4 

7 
10 

8 


To  commence    at 

the 

Value  of  an 

an- 

end  of 

nuity 

«*£ 

•  in 

Years 

one  prefent 

pay- 

after  pi 

ir- 

ment 

chafin 

rv 

£. 

s. 

d. 

17  t, 

or  at 

Age 

66 

2 

27 

6 

187, 

— 

— 

61 

2 

1 1 

11 

19  7> 

— 

— 

62 

2 

6 

4 

20  t, 

— 

— 

63 

2 

1 

9 

21  i, 

— 

— 

64 

1 

*7 

2 

22  t, 

— 

— 

65 

1 

J3 

1 

23  t» 

— 

— 

66 

1 

9 

0 

24  -;-» 

— 

— 

67 

1 

5 

9 

25 1, 

— 

— 

68 

t 

2 

5 

267, 

— 

— - 

69 

0 

*9 

10 

27 1. 

■ — 

— 

7° 

0 

*7 

2 

28 1, 

— 

— 

7i 

0 

15 

2 

29t> 

— 

— 

72 

0 

*3 

1 

3°t> 

— 

— 

73 

0 

1 1 

3 

3'  *•• 

— 

— 

74 

0 

9 

6 

32t> 

— ■ 

— 

75 

0 

8 

2 
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TABLE        XXX. 
For   the   Ufe    of   LONDON. 

Shewing  the  Payment  due  (reckoning  Interefl  «t  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from   43  4  to  44  -§■. 


To  commence    at 

the 

Value  of  an 

an- 

To  commence    at    the 

Value  of  an  an- 

end of 

nuity  of  £\ 

.  in 

end  of 

nuity  of  /  1 .  in 

Years 

one  prelent  pay- 

Years 

one  prefent  pay- 

after pur- 

ment. 

after  pur- 

ment. 

chafing. 

£■    s. 

d. 

chafing. 

£.    s.     d. 

4,  or  at  Age 

44 

12    17 

0 

164,  or  at  Age  60 

3        1       4 

I  4, 

45 

11    18 

0 

i7t, 6' 

2      15       1 

2  4, 

46 

11      0 

0 

1  St, 62 

299 

3h 

47 

10     2 

2 

197, 63 

244 

44. 

43 

9       6 

1 1 

207, 64 

1      19        8 

54, 

49 

&     11 

7 

2 1 1, 65 

1      15        1 

64,     -  - 

50 

7     18 

4 

224, 66 

in        2 

7t. 

5i 

7       5 

0 

237, 67 

1        7       3 

8  4, 

52 

6     13 

0 

247' 68 

14       2 

94,     -  - 

53 

6       1 

1 

25 1, 69 

1        1       0 

104,     —  — 

54 

5     10 

7 

264, 70 

0     18       6 

n4,     —  — 

55  ' 

5       0 

2 

27i> 7l 

0160 

124,     —  — 

56 

4     11 

3 

284, 72 

0140 

134,     -- 

57 

4        2 

4 

297, 73 

012       0 

144,     —  - 

58. 

3     15 

0 

304, 74 

0     10      3 

15  4,     —  — 

59 

3       7 

8 

3'  t> 75 

088 
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For    the    LVe    of     LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purcliafer  from  44  -?-  to  45  \. 


To  commence    at 

the 

Value 

of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity 

of£i 

.  in 

end  of 

nuity  of  £ 

.  in 

Years 

one  p 
ment. 

•eientpay- 

Years 

after  pur- 
chafing. 

one  preterit 
ment. 

£■■:- 

after  pur- 
chaling. 

& 

S. 

d. 

£.    s. 

d. 

7,  or  at  Age 

45 

12 

13 

6 

1 6  j,  or  at  Age 

61 
62 

2    19 

I 

it, 

46 

I  I 

J3 

1 1 

17  0 

2    1 2 

9 

2  +S 

47 

IO 

16 

r 

r8f, 

63 
64 

65 
66 

67 

2      7 

7 

3  ♦> 

4^ 

.9 

18 

11 

»9t> 

2      2 

4 

4t. 

49 

9 

3 

9 

207, 

1    17 

S 

5i> 

5° 

8 

8 

7 

21 t. 

1      J3 

0 

6t» 

5' 

7 

15 

3 

22 1, 

1       9 

3 

7t» 

52 

7 

1 

1 1 

23t, 

68 

1       5 

6 

8t, 

53 

6 

9 

8 

24t,     —  — 

69 

1       2 

7 

9t> 

54 

5 

17 

6 

25t, 

26-, 

70 

0     19 

7 

107, 

55 

5 

7 

4 

7' 

0     1 7 

3 

nt, 

56 

4 

17 

2 

27+-, 

72 

0     14 

1 X 

12 1, 

57 

4 

8 

3 

28 1, 

73 

0     12 

1 1 

*3i, 

58 

3 

'9 

5 

29i, 

74 

0     10 

i 1 

14  in 

59 

3 

12 

5 

3°t>    —  — 

75 

0       9 

3 

lit, 

60 

3 

5 

6 
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For     the     Ufe     of     LONDON. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a'  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age   of  the   Purchafer   from  45 1  to   46  \. 


To    commence   at 

the 

Valiu 

of  ?n 

an- 

To    commence   at 

the 

Value  of  an  an- 

end of 

nuity 

of  £1 

.  in 

end  of 

nuity  of  £i 

.  m 

Years 

one  p 
ment 

relent 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 
chafing. 

£ 

S. 

J. 

after  pur- 
chafing. 

C     s. 

d. 

t,  or  at  Age 

46 

12 

9 

6 

15 1,  or  at  Age 

61 

3          2 

I  I 

it> 

47 

II 

10 

9 

16 1, 

62 

2       16 

9 

2t, 

48 

IO 

J3 

4 

17 1. 

63 

2       10 

7 

3t» 

49 

9 

»5 

1  1 

J  8 1, 

64 

2       5 

4 

4  7' ' 

5° 

9 

0 

S 

>9t> 

65 

2          O 

I 

5t. 

51 

8 

5 

6 

20 1, 

60 

»      '5 

7 

67, 

52 

7 

1 1 

10 

2 1  t. 

67 

1      n 

1 

7t. 

53 

6 

iS 

2 

22 1, 

68 

1        7 

6 

871 

54 

6 

6 

3 

23t> 

69 

1        4 

0 

9 1, 

55 

5 

H 

4 

24j' 

7° 

1        1 

2 

iot>     —  — 

56 

5 

4 

2 

25 1' 

7' 

0      18 

3 

nt'     —  — 

57 

4 

14 

0 

267, 

72 

0      16 

0 

1 2  t' 

58 

4 

5 

7 

27 1' 

73 

0     *3 

8 

13 1' 

59 

3 

»7 

2 

»8fr 

74 

0     1 1 

9 

14 1> 

60 

3 

10 

0 

29t> 

75 

0      9 

1 1 
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TABLE       XXXIII. 
For     the     Ufe     of     LONDON. 

Shewing  the  Payment  due  (reckoning  Interest  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age   of  the   Purchafer   from  46  £  to   47  h 


To    commence   at 

the 

Value  of  an  an- 

To   commence   a 

:    the 

end  of 

nuity  of  £ 

[.   in 

end  of 

Years 
after  pur- 

one  prefent 
ment. 

pay- 

Years 
after   pur- 

chafing. 

£.    s. 

if. 

chafing. 

t,  or  at  Age 

47 

12      5 

6 

i5t»  or  at  Age 

•  62 

it. 

48 

ir       7 

7 

i6t, 

*3 

2t, 

49 

10     10 

3 

17 1. 

64 

3t. 

50 

9     12 

1 1 

18 1. 

65 

4t> 

51 

8     17 

8 

'9t> 

66 

5t, 

52 

8       2 

5 

20  —     —  — 

67 

6t. 

53 

7       8 

5 

2 1 1> 

68 

7t. 

54 

6     14 

5 

22 1, 

69 

i  *»,—-,-*■ 

55 

6       2 

10 

23t» 

70 

9t, 

56 

5     11 

2 

247. 

7' 

lot. 

57 

5       1 

0 

25*. 

7  2 

nt. 

5S 

4     10 

11 

26 -;:, 

73 

12 1, 

59 

4       2 

11 

27t. 

74 

13 1. 

60 

3      14 

» 

a8 1, 

75 

14 1» 

61 

3       7 

8 

1 

1 
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TABLE      XXXIV. 
For  the  Ufe  of  London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  47  J  to  48?. 


To  commence  at 
end  of 
Years 
after  pur- 

chafing. 

the 

Value 
nuity 
one  p 
ment 

£ 

of  an  an- 
of  £\.  in 

reientpay- 

S.          d. 

£  0 

-  at  A  gc 

48 

12 

3 

6 

17, 

49 

1 1 

4 

2 

*i* 



5° 

10 

6 

9 

3i. 

5l 

9 

9 

5 

4-h 

52 

8 

13 

9 

6i> 

53 

54  ■ 

7 

7 

18 

4 

■ 

6 

*■*» 

55 

6 

10 

10 

8> 



56 

5 

19 

3 

H> 

■ 

57 

5 

7 

7 

10  i., 

5« 

4 

18 

0 

11  T> 

12  1, 

»     — 

59 

4 

8 

4 

— — 

60 

4 

0 

2 

I4.t, 

61 

62 

3 
3 

12 

5 

O 

16 :, 
18  ? 

20  ■ 
T» 

21  . 

<>3 
64 

65 

66 

67 
68 

2 
2 
2 
2 
1 
1 
1 

*7 
1 1 

5 
0 

15 
1 1 

7 

I  I 

IO 
lO 

9 

7 
6 

5 

% 

22  1 

23  « 

1 

7° 
71 

1 
1 

4 
1 

2 
0 

2+T> 

72 

0 

18 

3 

2£   1 
2D  1 

■ 

73 

74 

0 
0 

]5 
>3 

7 
5 

27  ■ 

. 

75 

0 

11 

4 

TABLE      XXXV. 
For  the  Life  of  London. 

Shewing  the  Payment  due  (reckoning' 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
age  from  35  to  75. 

Age  of  the  Purchafer  from  48 \  to  49!. 


To  commence    at    the 
end  of 
Years 
after    pur- 
chafing. 
■J,  or  at  Age  49 

1  %      50 


"  4' 

3t, 
4-t. 

8*. 


1 1 
12 


"4> 

144, 
>5-', 

J7~> 

»?* 

21  £ 

23^» 

24  t> 

25t' 
26  -l. 


53 

54 
55 
56 
57 
P 
59 
60 

61 
62 

63 
64 

65 
66 

67 
68 

69 

7° 
71 

72 

73 
74 
75 


Value  of  an  an- 
nuity of  £\  .  ir. 
one  prefent  pay- 
ment. 

£■     s. 

l9 
o 

3 
5 
9 
13 
o 

7 
'5 

4 
14 

5 

17 

9 
2 

15 

9 

3 
18 

13 

9 

5 
2 

»9 
16 

14 
1  2 


11 
1 1 

10 

9 

8 

7 

7 
6 

5 
5 
4 
4 
3 
3 

3 
2 

2 

2 


o 
o 
o 
o 


d. 

6 
10 

4 
I  I 
IO 
IO 

7 

3 
8 

o 

11 

9 
5 
1 

3 
6 


4 

T 

4 

5 
6 

8 

7 
6 

JO 

2 
2 
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TABLE     XXXVI. 
For  the  Ufc  of  Lon  dok, 

Shewing  the  Payment  clue  (reckoning 
Intereft  at  3  per  Cent.)  tor  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  49J  to  5CT. 


To    commence 
end  of 
Years 
after  pur- 
chafing. 
4,  or  at  A 


at  the 


3*, 

4t, 
5t» 

6t, 
7t, 
87, 
9t, 

IO  t, 
lit, 

12  7, 

13  7, 

14  t> 

19  t» 
207, 
2 1  T, 
227, 

23  t» 
24 1> 

25t» 


ge  50 

£P 
52 
53 
5+ 
55 
56 
57 

s* 

59 
60 

€1 

62 

63 
64 

65 
66 

67 
68 
69 

70 

7i 
72 

73 
74 
75 


Value  of  an  an- 
nuity of  j£i.  in 
one  prefeut  pay- 
ment. 

£     s.     d. 

11      15  6 

10     16  9 

918  10 

9       1  o 

8       5  4 

7  9  8 
6  16  5 
6       3       1 

5     I2       J 

510 
4  11  9 
424 

3      U       4 

3  6  3 
2      19       4 

212  6 
267 
209 
16  1 
11  4 
7  8 
4  o 
o  11 
o     17     10 

0  15  4 
o     13       o 


TABLE     XXXVII. 

For  the  Ufe  or"   Londo  n-. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Lite- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from   35  to  75. 

Age  of  the  Purchafer  from  5c!  to  5  if. 


To    commence   : 
end  of 
Years 
after  pur- 

chafing. 

or  at  A' 


T> 

_ 

t 

+  » 

2 

1 

3 

1 

4 

1 

j_ 

1 

0 

"?» 

6 

1 

4' 

7 

H 

T> 

9 

t 

10 

1 

11  i» 

lb", 

t* 

18  i., 

^  + 

2  1  |, 

20  1, 

24  l> 


qq 


Val 

ue  of  an  an- 

nuitv  ot  £ 

1 .  in 

one 

"refent 

pay- 

ment. 

£ 

S. 

d. 

51 

1 1 

I  I 

6 

52 

10 

12 

8 

53 

9 

14 

4 

54 

8 

16 

0 

55 

8 

O 

10 

56 

7 

5 

7 

57 

6 

12 

4 

58 

5 

J9 

0 

59 

5 

8 

7 

60 

4 

18 

1 

61 

4 

8 

7 

62 

3 

'9 

0 

63 

3 

1  t 

3 

64 

3 

3 

6 

ft? 

2 

10 

6 

66 

2 

9 

6 

67 

2 

3 

1 1 

68 

i 

18 

3 

% 

1 

13 

10 

70 

1 

9 

4 

7i 

1 

5 

10 

72 

1 

2 

3 

73 

0 

*-J 

3 

74 

0 

lb 

3 

75 

0 

*3 

1 1 
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TABLE     XXXVIII. 

For    the    Ule    of    London. 

Shewing  the  Payment  due  (reckoning 
Interest  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to   75. 

Age  of  the  Purchafer  from  51 J  to  52^- 


To  commence  at 

the 

Value  of  an  an- 

end of 

nuity 

0'  I 

.  in 

Years 

onep 

refentpay. 

after  pur- 

ment 

chaling. 

I- 

S. 

d. 

7,  or  at  Age 

-52 

i  I 

7 

6 

i-r    * 

53 
54 

10 

9 

7 
9 

8 

2  4  J 

9 

—       I 

55 

8 

1 1 

_ 

3  +» 

9 

4    4> 

56 

7 

16 

7 

5i» 

57 

7 

1 

3 

f.  . , 

58 

6 

5 

5 

8 
16 

8 

0  *' 

7    4'            " 

59 
60 

0 

6    4> 

5 

3 

97,      ' 

61 

62 

4 
4 

14 
5 

6 
3 

10  t, 

63 

£ 

16 

M     4» 

12  t,        

64 

3 

8 

1 

»3t»    

65 

3- 

0 

3 

14 1»    ■ — 

66 

2 

»3 

6 

157. 

67 

2 

6 

9 

i6«,      

68 

.  2. 

1 

5 

1-7  7,      

69 

16 

0 

*&;. 

7° 

H 

9 

7i 

72 

7 

4 

6 
0 

1.9  4,   *  ■  ■ 

2w  v,         ■        ■    - 

21  "J,                '   ' 

73 

74 

0 

0 
*7 

6 

7 

2-2  4, 

23t>      

75 

0 

'4 

5 

TABLE     XXXIX. 

For  the  Ule  of  London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  or  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  52J  to  53ft 


To  commence    at 

the 

Valu< 

of  an 

an- 

end  of 

niuty 

or  41 

.  in 

Years 

one  prefent 

pay- 

after  pur- 

ment 

chafing. 

£. 

S. 

d: 

7,  or  at  Age 

53 

It 

I 

b 

T    J- 

54 

JO 

2 

8 

1  4, 

at,      

55 

9 

5 

2 

t  -'■       ..  . 

56 
5-7 

8 
7 

7 
12 

7 
4 

3  4, 

1  '- 

4    4, 

5  7,-     

58 

6 

'7 

0 

67,      

59 

b 

5 

0 

7h     

60 

5 

12 

1 1 

87,     ' 

61 

5 

2 

0 

62 

4 

1 1 

0 

9  4,      "     " 

10  T,      

63 

4 

2 

Q 

l't.      

64 

3 

'3 

I 

65 

3 

5 

12    4'           ' 

O 

13  t*           

66 

2 

17 

O 

67 

2 

10 

6 

14    4,           " 

15  7,           " 

68 

2 

4 

Q 

1  f\    '               .— 

69 

18 

ID  4, 

I  I 

17  T, 

70 

J3 

IO 

1.8  i,      

7i 

9 

9, 

19  7,          

72 

5 

8 

73 

74 

2 
18 

2 
9 

2  1    *, 

0 

227,     

75 

0 

16 

0 
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TABL  E      XL. 

For  the  Ufe  of  London. 

Shewing  the  Payment  due  (reckoning- 
Intel cit  at  3  per  Cent.)  for -a  Lite- 
Annuity  of  One  Pound,  payable 
(Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  53!  to  54I. 


To  commence    at 
end  of 
Years 

after    pur- 
chafing. 

t,  or  at  Age 

the 

54 
55 
56 
57 
5S 

59 
60 

61 

62 

6S 

64 

65 
66 

Valus 
nuity 
onep 
ment 

£. 

10 

9 

9 

8 

7 
6 
6 

of  an 
of£, 

"efentj 

s. 

17 
18 

0 

3 

8 

'4 
I 

9 

18 

7 
18 

9 
1 

an- 
.    in 
jay- 

d. 

6 

6 

1 1 

3 

7 
0 

1  +  > 

1 

2  4, 

1 

3  ♦' 

4  +» 
1 

5  +> 
6- 

U    4  J 

7  7>     

5 
4 
4 
3 
3 
3 

/ 
2 

7 
10 

8 

9t.     

lo-S. 

11 t>     — — 
12 t»     

7 
9 

67 
68 
69 

70 

2 
2 
2 

14 

7 
1 

16 

*3  ♦» 

14  7'      

'5  7»      

i6t,      

9 

7 
8 

»7t>     

71 

72 

73 
74 
75 

0 

1 1 

7 

3 
0 

17 

9 

9 

8 

4 
3 

104)        "    ■-"  '■ 

197,   — 

20 1,   — 

ait.     

TABLE     XLI. 
For  the  Ufe  of   London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  54*  to  55! . 


To  commence   at 

the 

Value  of  an  an- 

end of 

nuity 

°f  4 

1.  in 

Year< 

onep 

relent 

pay- 

after  t 

Jur- 

ment 

chafing. 

I- 

S. 

d. 

1 

or  at  Age  55 

IO 

'3 

6 

T    A 

5& 

9 

14 

5 

1     45 

2    7, 

57 

8 

16 

8 

3  7, 

5« 

7 

18 

1 1 

4  7, 

59 

7 

4 

1 1 

5  7, 
67, 

60 
61 

6 

1 0 

11 

2 

5 

18 

7t, 



62 

5 

5 

6 

87, 



63 

4 

»5 

2 

9  7, 

64 

4 

4 

9 

IO  7, 

65 

3 

'5 

3 

lit, 

■ 

66 

3 

6 

1 

12  T, 



67 

2 

18 

7 

13  t, 

68 

2 

1 1 

0 

Hi, 

■ 

69 

2 

5 

1 

15  h 

— — 

70 

J9 

2 

164, 
*7t, 

7' 

72 

14 
9 

6 

9 

18  h 

19  T> 

73 

74 

5 
1 

9 
8 

20  4, 

; 

75 

0 

18 

7 

TABLE 


670 


APPENDIX. 


TABLE     XLII. 
For  the  Ufe  of  London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent  )  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  55  J  to  y'~ . 


To  commence    at 

the 

Value  of  an 

an- 

end  of 

nuity 

°t  X,' 

.  in 

Years 

one  prefent  pay- 

after  p 

ur- 

ment 

chafin 

s- 

£• 

j. 

d. 

1 

or  at  Age 

'5^ 

10 

9 

6 

I    t> 

57 

9 

10 

2 

2i> 



5* 

8 

13 

I 

3i* 



59 

7 

lb 

O 

.  1 

60 

7 

1 

7 

4    4> 

I 

6. 

6 

7 

2 

5    4> 

6t, 



62 

5 

14 

8 

7t, 

63 

5 

2 

4 

**. 

1 

64 

4 

1 1 

8 

9i> 



<>5 

4 

1 

0 

»t. 

66 
67 

3 
3 

12 

2 

0 
10 

1 '  *' 

**t, 

68 

0 

15 

8 

>3t» 

«- — 

69 

2 

8 

5 

Hi, 

70 

2 

2 
'7 

8 

J5  0 

71 

1 

0 

16  4, 
j7t, 

72 
73 

1 

12 

7 

3 

7 

J9  4> 

1 

74 
75 

1 

3 

8 

0 

1 

TABLE     XLIII. 

For  the  Ufe  of  London. 

Shewing  the  Payment  due.  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75, 

Age  of  the  Purchaler  from  56}  to  57!. 


To   commence   at 
end  cf 

Years 
a'rer  pur- 

chafing. 

4,  or  at  Age 

the 
57 

Value  of  an  an- 
nuity of  £1     in 
one  prelent  pay- 
ment. 

£>      s.         d 
10       5       6 

1 4, 

2|i 

5« 
59 

9 
8 

5 
9 

1  r 

6 

1 

3* 

4t> 

•  ■■■■■ 

60 
61 

7 
6 

13 

18 

2 

3 

5  *> 

6  4, 

8  '-, 

62 

*3 
64 

65 
66 
67 
68 

6 

5 
4 
4 
3 

3 
2 

2 

3 
1 1 

J9 
8 

■7 
8 

*9 

12 

5 

3 

2 

3 
4 
6 
8 
10 

0  4' 

10  4» 

1 1  4> 

1*4* 

. 

. . 

'3  4' 

7° 

2 

5 

1 1 

144. 

. . 

7' 
72 

2 
1 

0 

14 

4 

16  4, 
i7*> 
1*4, 

• 

73 

74 

75 

1 
1 
1 

to 

5 
1 

I 

5 
8 
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TABLE     XLIV. 
For  the  Ule  of  London. 

Shewing  the  Payment  due  (reckoning 
Intserefl  at  3  per  Cent.)  tor  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  57I  to  58;-. 


To    commence  at    the 
end  of 

Years 
after  pur- 

ehaflng. 

^,  or  at  Age  58 


It. 

2T, 
St, 

4t. 

5  4, 

6  4, 

7  4, 

8  4, 

9  4, 

10  ^, 

1 1  4, 
124, 
i3  4, 
144, 
154, 
164, 
*7  4> 


59 
60 
6. 
61 

Si 

64 

65 
66 

67 
68 

% 
70 

71 

72 
73 

74 
75 


Value  of  nn  an- 
nuity of  £  1 .  in 
one  prefent  pay- 
ment. 


£,  s. 

9  l9 

9  » 

8  a 


7 
6 

5 
5 
4 
4 
3 

3 
2 

2 

2 

1 

1 

1 

1 


'9 
6 

14 
3 

'3 
4 

16 

9 

3 

'7 
12 

7 
3 


J. 
6 

9 
o 
2 
8 
2 

9 

5 

jo 

3 

10 

5 

9 
1 

7 
2 

7 
5 


.       TABL  E      XLV. 
For  the  Ule  of   London. 

Shewing  the  Payment  due  (reckoning 
Intel  eft  at   3  per  Cent  Lilu- 

Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35   to    75. 

Age  of  the  Purchafer  from  58J  to  59J. 


To  commence    r.t 
end  of 

Years 
after  pur- 

chafing. 

4,  or  at  Age 
I  '        ..    ,  , 

the 

59 
60 
61 
62 

63 
6+ 

65 
66 

67 
68 
69 

70 

71 

7^ 
73 
74 
75 

Value  of  an 
nuity  of  £1 
oneprefent  }. 
ment. 

£•    s, 

9      '5 

8      ,7 

5  0 

7       3 

6  9 

5      15 
5       2 
4       9 
3      19 
3       9 

3        1 
2     13 

2       6 

2       0 

1      14 

1       9 
1       5 

au- 
.  in 
ay- 

d. 
6 

s 

1   4. , 

5 

2 

3  ^, 

[■ 

4  +,       ' 

I 

0 

3  +» 

64, 

4 
8 

7  0 

f> 

0  +, 

n  ■*■           ... 

3 

2 

2 

9 
4 
1  1 
6 
2 

9  +, 

10    4,             ~ 

II  7,     

I  7   —              —       — 

12   +, 

'5  +,     ■ 

If' 

'4+, 

I  r    ' 

'5   +» 
1  fi    ' 

It;  T,            ■  — 
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TABLE     XLVI. 

For  the  Ule  of   London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75, 

Age  of  the  Purchafer  from  59J  to  6of  • 


To  commence    at 

end  of 
Years 
after  par- 


the 


chafi 

I 

4- 

it 

2  \ 

3  I 
4t 
57 
6± 

7 

8^ 

97 
lot 
nt 

I2t 

i3t 
I4t 


Ds- 


or  at  Age  60 

-  61 

-  62 

-  ^ 

-  64 

-  65 

-  66 

-  67 

-  68 

-  69 

-  70 

-  71 

-  72 

-  73 

-  74 

-  75 


Value  of  an  an- 
nuity of £\.  in 
oneprefentpay- 
ment. 

£■    s. 

1 1 
12 

15 

18 

4 
10 

17 

5 

15 

5 
18 

10 

3 

17 
12 

7 


9 

8 

/ 

6 
6 

5 
4 
4 
3 
3 
2 

2 
2 
1 
1 
1 


d. 
6 

7 

9 
10 

f 

3 
o 
8 

4 

7 

9 
o 

2 

10 

5 
1 

o 


TABLE    XLVII. 
For  the  Ule  of  Loxdo  n. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One.  Pound,  payable 
Quarterly.  To  commence  at  sny 
Age  from   35  to  75. 

Age  of  the  Purchafer  from  6c|  to  61  \ . 


To  commence    at    the 
end  of 
Years 
after  pur- 
chafing. 
7,  or  at  Age  61 

—  62 

—  6B 

—  6+ 


it, 

2t» 

4t> 
5t> 
6t> 
7t> 
8*» 

9t» 

10 


4' 


i' 


I   1 

12 

>3t> 
'4t> 


65 
66 

67 

68 
69 

7° 
71 

72 
73 
74 
75 


Value  of  an  an- 
nuity of  £1.  in 
one  prefent  pay- 
ment. 


I- 

9 
8 

7 
6 

5 

5 

4 

4 

3 

3 
2 

2 

2 

1 


s. 

5 

7 
ii 

14 

J9 

5 

13 

1 

1 1 
2 

14 

7 

o 

14 
9 


6 

7 
1 

7 

10 
o 
o 
1 
8 
3 
9 
3 
11 
6 

3 
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TABLE     XLVIIL 

For  the  Ufe  of  Losdo >r. 

Shewing  the  Payment  due  (reckoning 
Intereit  at  3  per  Cent.)  tor  a  Life- 
Annuity  of  Oire  Pound,  payable 
Quarterly.  I'o  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafor  from  6  j  J  to  6i{ . 


To 


the 


commtnee   at 
end  of 
Years 
after  pur- 
chafing. 

~,  or  at  Age  62 

it,      63 

2 1,      64 

„  i        ,  fie 

4  7,      ■ 66 

5 1.      67 

6t,      68 

7 1.      —-  69 

**,   —  70 

9*. 7l 

iQt, 72 

'  '  t,      73 

'  2 1»      74 

1  3  t>      ■  75 


Value  of  an  an- 
nuity of  £1.  in 
one  prelent  pay- 
ment. 


£. 

9 
8 

7 
6 

5 

5 

4 

3 

5 
2 

2 

2 

I 

I 


J. 
I 

3 

6 

9 

14 
o 

8 

8 

J9 
1 1 

4 
17 

12 


A 

6 

4 

4 

4 

1 1 

5 
1 1 

4 
3 
1 
6 
o 
10 
o 


TABLE     XLIX. 
For  the  Ure  of   London-. 

Shewing  the  Payment  due  (reckoning 
Intercft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  62^  to  63K 


To   commence   at   the 
end  of 
Years 
after  pur- 
chafing. 
i,  or  at  Age  6^ 


It. 

2t, 

3t, 
4t» 

6  ■., 

9t> 
10  ±, 

i^i. 


64 

65 
66 

67 
68 

69 
70 

71 
7* 
73 
74 
75 


Value  of  an  an- 
nuity 01  £\ .  in 
one  1  rt;*.nc  j  ay- 
ment. 

£.    *.- 

'7 

19 
1 

4 
10 

15 
4 
1 


8 

7 

7 
6 

5 
4 
4 


3 

3 
2 

2 

2 
1 


4 

>5 

8 

o 
14 


6 
2 


2 
o 
1 1 
10 
8 
10 
1 1 

4 
IO 
IO 


R  rr  r 


TABLE 
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TABLE       L. 

For  the  Ule  of  London 

Shewing  the  Payment  due  (reckoning 
Luereft  at  3  per  Cent)  tor  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  fijom  G3I  to  64I. 


To  commence    at    the 
end  of 
Years 
after   pur- 
chafing. 
t,  or  at  Age  64 


it. 

27, 

3*. 

4t, 

5;t. 
<>t> 

T  — 

8«t. 
11 1. 


65 
66 

67 
68 

69 

70 

7* 
72 

73 

74 
75 


Value  of  an  an- 
nuity of  £1.  in 
oneprcfentpay- 
ment. 


£■ 

8 

7 
6 


4 

4 

3 

3 
e 

2 

t 


1.3 

14 

16 

*9 
5 

12 
1 

10 
1 

12 

5 
18 


d. 
6 
o 

9 

6 

9 

1 

3 

4 

4 

5 
o 

o 


TABLE      LI. 
For  the  Ufe  of  L  o  n  d  o  n . 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75, 

Age  of  the  Purchafer  from  64!  to  65!. 


To  commence    at   the 
end  of 

Years 
alter  pur- 

chafing. 

-^  or  at  Age  65 


a, 

3i> 
4t> 

5  T> 

St. 


66 

67 
68 

% 

70 

71 

72 

73 
74 
75 


Value  of  en  an- 
nuity of  £1 .  in 
one  prefent  pay- 
ment. 

7 
8 

1 1 

«4 
1 
8 

*7 

7 
17 

8 

1 


« 

7 
6 

5 
5 
4 
3 
3 
2 
2 
2 


*6 
1 1 
1 1 
11 

7 
4 


o 
11 

11 
9 


TABLE 
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TABLE      LII. 

•For  the  Ufe  of  London. 

Shewing  the  Payment  due  (reckoning 
Interelt  at  3  per  Ont. )  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Piirchafcrfrom  65  J  to  661  • 


To   commence  at 
end  of 
Years 

the 

■after  pur- 
*chafing. 

4,  or  at  Age 
It, 

24,    ' — ' 

1  '         ... 

65 

68 
69 

73 
7i 

0  *> 

44,      

-  ■ 

> 

A 


T> 


94, 


Value  of  an  an- 

nuity 

of/; 

.  in 

oneprefent 

pay- 

merit 

L 

/. 

d. 

8 

$ 

6 

7 

4 

6 

6 

7 

1 1 

5 

1 1 

3 

4 

18 

i 

4 

5 

0 

3 

14 

2 

3 

3 

3 

2 

14 

5 

2 

b 

0 

TABLE     LIII. 
For  the  Ufe  of  London. 

Shewing  tbe  Payment  due  (reckoning 
Imcreft  at  3  per  Cent.)  fur  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to   75. 

Age  of  the  Pur-chafer  from  66'  to  67^ 


To  commence    at 

tlu 

Value  of  ar 

an- 

end  of 

°*  A 

[.  in 

Years 

onepreleBt 

py- 

after  pur- 

ment 

chaling. 

£■ 

J. 

^. 

4,  grat  Age 

67 

7 

»9 

6 

1  ^,      

68 

7 

0 

2 

24, 

% 

6 

9 
d 

1 1 

34,     • ■ 

/O 

5 

'  7 

8 

4  « 

7i 

4 

14 

8 

4  i» 

r    ' 

72 

4 

1 

8 

0   +> 

ft   ' 

73 

n 
0 

10 

H 

°Ti 

74 

2 

19 

7 

7  *» 

84,       

75 

2 

10 

n 

Rrrf  2 
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TABLE      LIV. 

For  the  Ufe  of  London. 

Stewing  the  Payment  due  (reckoning 
Jntereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.       To  commence  at  any 


At;e  from 


a 


to  75. 


Age  of  the  Purchafer  from  67^  to  68f. 


To  commence*  at    the 
end  of 

Years 
after   pur- 

chafing. 

t>  or  at  Age  68 


it, 

r>   -n 
4  7> 

-   -i 

1     4' 
"I     *' 


69 

79 

7' 
72 
73 

74 
75 


7 
6 

6 

5 
4 


3 
2 


J. 

6 


Value  of  an  an- 
nuity of  £  1.  in 
oneprefentpay- 
ment. 

£.      J. 

55 
16 

O 

3 
10 

'7 

16 


o 
1 1 

7 
4 
6 
o 


TABLE      LV. 
For  the  .Ufe  of  London. 

Shewing  the  Payment  due  (reckoning 

Intereft  at  3  per  Cent.)  for  a  Life- 

Aniiuity    of    One  Pound,    payable 

Quarterly.     To  commence    at  any 

-     Age  from  35  to  75. 

Age  of  the  Purchafer  from  68i  to  69I. 


To  commence    at 
end  of 

Years 
after  pur. 

chafing. 

4,  or  at  Age  69 


-    4> 

2s- 

3  +"5 
4t, 

5t- 
6-h 


the 

Value  of  an  an- 

nuity 

of  /;, 

.  in 

onep 

relent  j. 

av- 

ment 

C 

S; 

d. 

69 

7 

9 

6 

7° 

b 

12 

0 

7r 

5 

16 

Q 

72 

5 

0 

2 

7? 

4 

6 

7 

74 

3 

13 

1 

75 

3 

2 
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TABLE     LV 
For  the  Uie  of   London. 

Shewing  the  Payment  due  (reckoning 
Interell:  at  3  per  <Je.it.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  69  £  to  7of . 


To  commence    at 

ead  of 
Years 
after  pur- 

chaling. 


It, 

4t> 


the 


or  at  Age 


7l 
72 
73 

74 
75 


Value  of  an  an- 
nuity ofjTi.  in 
oneprefentpay. 
ment. 

£■    s. 
5 

7 
1 1 

1^ 


7 
6 


5 

4 
4 
3 


d. 
6 


/ 
3 
o 
S 
o 


TABLE     LVII. 
For  tlie  Ule  of  London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3.  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  70!  to  71^. 


To  commence    at   the 
end  of 
Years 
.  after  pur- 
chafing. 

7,  or  at  Age  7 1 


lt> 

3  to 

4t> 


/  * 

73 
74 
75 


Value  of  an  an- 
nuity of^i.  in 
one  prefent  pay- 


ment. 

£.    s. 

7       > 
6 


5 
4 
3 


3 
6 

9 
16 


i. 

G 

3 

7 
1 1 

9 


TABLE 
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TABLE     LVIII. 

For    the    Ufe   of    London. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  fif  to  72I- 


To  commence  at    the 
end  of 
Years 

after  pur- 
chafiiijr. 

7,  or  at  Age  72 

It»      73 

%  t»      ■ 74 

3  T»         ~  '  5 


Value  of  an  a»- 
nuity  of  £1.  in 
one  prefent  pay- 
ment. 

£.    s.     d. 
17      3 

iS 

I 
6 


o 

5 
o 
4 


9 
6 


TABLE       LIX. 

For  the  Ufe  of   London. 

Shewing  the  Payment  due  (reckoning 
Intei eft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  papble 
Quarterly.  To  commeBce  at  any 
Age  from  35  to  75, 

Age  of  the  Purchafer  from  72 '-  to  735. 


To 


at   the 


commence 
enu  of 
Years 
after  pur- 
chafing. 
7,  or  at  Age  73 

1  f ,      '      7+ 

-75 


4' 


n> 


Value  of  an  an- 
nuity of  £1.  in 
one  prefent  pay. 
merit. 

6     1 1 

5      13 
4     16 


d. 
6 

7 
11 


SECOND 


SECOND     SET     OF    TiBLES. 
Intended  for  the  Ufe  of  COUNTRY  PARISHES. 


miiT/M  m  Him  »< 


TABLE 


I. 


Shewing  the  Payment  due  (reckoning  Interefl:  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age   of  the  Purchafer  from  14 -i  to    15  J. 


To    commence   at 

the 

Value 

of  an 

■ — ■ — ■*- 
an- 

— ■ '  ■       ■       1  . — 

To    commence    at 

the 

Value  of  an  an- 

end of 

nuity 

of  £1 

.  in 

end  of 

nuity  of  £1.  in 

Years 
after  pur- 

one  p 

ment. 

refeot 

pay. 

Years 
after    pur- 

one  prefent  pay- 
ment. 

ch:.iing. 

£• 

s. 

//• 

chafing. 

£    /.     d. 

20  7,  or  at  Age 

35 

6 

12 

8 

41  7,  or  at  Age 

56 

1      9     0 

21-i;, 

?6 

6 

4 

10 

42  t.     —  — 

57 

1       6      7 

22 1, 

37 

5 

17 

8 

43  t» 

5$ 

1       4      2 

23 1. 

3S 

5 

10 

7 

44  A 

59 

1       2       1 

24-i> 

39 

5 

4 

1 

45  7. 

60 

1       0      0 

25 1> 

4° 

4 

*7 

7 

46t, 

61 

0     18      .1 

267, 

41 

4 

1 1 

7 

47  7> 

62 

.    0      16       £ 

27 7, 

42 

4 

5 

7 

48 1, 

63 

0     14       ? 

28  7, 

43 

4 

0 

1 

49  7> 

64 

0     13       0 

29 t. 

44 

3 

14 

7 

50  7, 

65 

0     11       s 

30 1»   —  — 

45 

3 

9 

8 

51  i, 

66 

010       3 

317, 

46 

3 

4 

9 

52 1» 

67 

092 

327,  —  — 

47 

0 
0 

0 

4 

53t'     —  — 

68 

080 

33 1» 

48 

2 

15 

1  r 

54t» 

69 

o>o 

34 1' 

A9 

2 

1 1 

1  c 

55  t» 

70 

060 

3-5 1> 

5° 

2 

7 

i  I 

567, 

7l 

052 

36  t>     —  ~ 

51 

2 

4 

4 

67* 

72 

045 

37t> 

52 

2 

0 

8 

58  ^ 

73 

0       3       9 

387, 

53 

1 

17 

7 

.. 

74 

O          3           ! 

3"9  7» 

54 

1 

14 

6 

60  i, 

4* 

75 

026 

4°  t»     —  — 

o5 

1 

ii 

9 
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TABLE         II. 

For    the    Ufe   of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from    1.54   to    16  f. 


To  commence    at 

the 

Value 

of  an 

an- 

To   commence    at 

the 

Val  ue 

of  an 

an- 

end  of 

1 

nuity 

°f /I 

.  in 

end  of 

nuity 

of  £1 

.  in. 

Years 

on2  prefent 

pay- 

Years 

one  p 

refest 

pay- 

roeitt. 

ment. 

after  pur- 

after  pur- 

•chafmg. 

£• 

5. 

d- 

chafing. 

£• 

if. 

d. 

19  i,  or  at  Age 

35 

0 

17 

5 

40-'-,  or  at  Age 

56 

IO 

3 

20  i,     —  — 

36 

6 

9 

10 

414, 

57 

7 

7 

2 1  4> 

37 

t» 

2 

2 

42  T,        " 

58 

5 

3 

22ti 

38 

5 

15 

1 

43  x, 

59 

2 

M 

23 -^, 

39 

5 

8 

X 

44  i, 

60 

0 

9 

24  4, 

40 

5 

1 

6 

45  t> 

61 

0 

18 

9 

25  T> 

41 

4 

15 

0 

464, 

62 

0 

16 

11 

26-'-, 

42 

4 

5 

0 

47  I-, 

6j 

0 

'5 

2 

2  7''. 

43 

4 

3 

t 

4*  i.     —  — 

64- 

0 

*3 

8 

-28  ±, 

4!- 

3 

J7 

8 

49  t, 

65 

0 

12 

1 

20  i, 

45 

3 

12 

0 

5°t, 

6t> 

0 

10 

10 

3»t. 

46 

3 

7 

6 

5*t. 

67 

0 

9 

4 

3*i> 

47 

3 

2 

8 

52t, 

68 

0 

0 

4 

32 1. 

4s 

2 

18 

3 

53  t. 

69 

0 

7 

0 
0 

33  t> 

49 

2 

13 

10 

54f 

70 

0 

6 

3 

34  t>     ' 

50 

2 

9 

1 1 

55  T»        —    — 

71 

0 

5 

$ 

35  4' 

5' 

2 

6 

6 

56t, 

/  - 

0 

4 

7 

36t> 

52 

2 

2 

5 

574, 

73 

0 

0 
3 

10 

37  t» 

r  0 

so 

1 

J9 

0 

5^7, 

74 

0 

3 

3 

3«* 

54 

1 

1 0 

0 

59  4> 

75 

0 

2 

3 

39 1' 

5  j 

1 

12 

1 1 

TABLE 
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TABLE 


III. 


For  the  UCe  of  Country   Parithes. 

Shewing  the  Payment  due,  (reckoning  Intereil  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  3J  to  75. 

Age  of  the  Purchafer  from  16  4  to  17  |. 


To  commence    at 

the 

Valje  of  an 

an- 

To   commence   at    the 

Valut 

of  an 

an- 

end  of 

nuity  of  £\ 

.    in 

end  of 

nuity 

of  £i 

.   iti 

Years 

one  prefent 

Pay- 

Years 

one  prefent 

pay- 

ment. 

ment 

after  pue- 

after   pur- 

chafmg. 

£■    *• 

d. 

chafing. 

£ 

S. 

d. 

18  4.  or  at  Age 

35 

7       3 

4 

39 1>  or  at  Age  56 

_  * 

I  I 

4 

19  h 

36 

6     14 

IO 

40 1, 57 

8 

9 

5o  .1, 

37 

6       7 

I 

4it, 58 

6 

2 

2'?» 

38 

5     19 

5 

42 1» 59 

3 

1 1 

22  i, 

39 

5      J2 

6 

43  t, 6o 

1 

7 

23  is 

40 

5       5 

2 

44  7» 6l 

0 

'9 

7 

24t. 

41 

4     '9 

45 1» 62 

0 

17 

7 

25  i> 

42 

4     12 

5 

46 1, 63 

0 

15 

10 

*6i, 

43 

4       6 

6 

47  7» 64 

0 

J4 

1 

27t, 

44 

4        0 

7 

48  7, 65 

0 

12 

8 

28 ;, 

45 

3      '5 

4 

49  7> 66 

0 

11 

2 

29^ 

46 

3      10 

0 

5°  t» 67 

0 

9 

1 1 

30-:, 

47 

3       5 

3 

51  t» 6S 

0 

8 

7 

3*h 

48 

3       0 

6 

52 1» 69 

0 

7 

7 

52  T> 

49 

2     16 

1 

53  7. 70 

0 

6 

6 

33  4> 

50 

2      1 1 

9 

54  7. 71 

0 

5 

7 

3tf' 

51 

2       7 

1 1 

55  7, 72 

0 

4 

9 

35  *' 

52 

2        4 

0 

56i> 73 

0 

4 

0 

36  t> 

53 

2       0 

8 

57  4, 74 

0 

3 

3 

37^ 

54 

1     17 

4 

58 1, 75 

0 

2 

8 

3  8  h 

55 

1      14 

4 

S  s  s  s 
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TABLE 


IV. 


For    the    Ufe    of     Country    Parifb.es.. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from  17-I  to  18  A. 


To    commence   at 

the 

Value 

of  an  an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity 

of  £1 

.  in 

end  of 

nuity  of  £  1.  in 

Years 
after  pur- 
chafing. 

one  prefent  pay- 
ment. 

Years 
after  pur« 

one  prefent  pay- 
ment. 

& 

J. 

rf. 

chafing. 

L     s.       d. 

1 7  t,  or  at  Age 

35 

7 

8 

I  I 

38^-,  or  at  Age 

56 

1129 

187, 

36 

7 

0 

6 

39 1> 

57 

1       9     10 

!  9  0 

37 

6 

12 

1 

40^ 

58 

1        7       4 

26 1> 

38 

6 

4 

6 

4't> 

59 

1       4,     9 

2 1  i, 

39 

5 

16 

10 

42  -Jr. 

60 

1       2       7 

22  h 

40 

5 

9 

10 

43  t> 

61 

1       0       3 

23  T> 

4' 

5 

2 

9 

44  t> 

62 

0184 

24  T> 

42 

4 

16 

4 

45  i* 

63 

0164 

25   +' 

43 

4 

9 

10 

464, 

64 

0     14       8 

26  t, 

44 

4 

4 

1 

47  t>     —  -i 

65 

0     13       0 

27  t» 

45 

0 
O 

18 

2 

48  4> 

66 

011       8 

28  t, 

46 

3 

12 

11 

49 1» 

67 

0     10       3 

29  i> 

47 

3 

7 

8 

5°t> 

68 

090 

30 1» 

48 

3 

3 

0 

51  t> 

69 

0       7      9- 

■  0 1  j- 

49 

2 

18 

3 

52  7, 

70 

0       6     10 

32  t» 

53 

2 

13 

11 

53  ik 

7i 

0       5       9 

33 1. 

51 

2 

9 

8 

54 1' 

72 

0      411 

34 1. 

52 

2 

6 

0 

55  T»           — 

73 

042 

35^ 

53 

2 

2 

2 

567. 

74 

0       3       5 

364, 

54 

1 

18 

1 1 

57 1? 

75 

029 

37+' 

55 

1 

15 

8 
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TABLE         V. 
For   the    Ufe    of   Country   Parifhes. 

Shewing  the  Payment  due  (reckoning  Interefr.  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j§. 

Age  of  the  Purchafer  from  184  to  19  \. 


To   commence   at    the 

end  of 
Years 

after  pur- 
chafing. 

i6T,  oratAf 


17 1, 

18 1, 

i9t> 

20 1> 

2 1  t> 

22  7. 

23 1» 

24 £> 

257. 

26  T, 

27 1. 

284, 

29 1» 

3°t>     " 

31  ♦• 

32 t> 

33 t> 

34 1» 

35 1> 

36t» 


ge35 
36 
37 
38 

39 
40 

41 

42 

43 

44 

45 
46 

47 
48 

49 
50 

51 
52 
53 
54 
55 


Value  of  an  an- 
nuity of  £1.  in 
one  prefent  pay- 
ment. 


7 

7 
6 

6 

6 

5 
5 
5 
4 
4 
4 
3 
3 
3 

3 

2 

2 
2 
2 
2 
1 


s. 

15 
6 

17 

9 
1 

14 

7 
o 

13 

7 
1 

10 

5 

o 

16 

1 1 

7 

4 
o 

17 


3 
1 

9 

5 

1 1 

4 
2 
o 
8 
4 
7 
10 

7 

5 

9 
1 

10 

7 
o 

5 
2 


To   commence 
end  of 

Years 
after  pur- 

chafing. 


at    the 


37  t> 

38  i, 

39  h 

40  i, 

4't. 
&h 

43  t. 

44  t' 

454» 

464, 

47  h 

48  I, 

49  t. 
5°  o 

5't. 

52T» 

53  t> 

54  i> 

55  4, 
5<>i» 


or  at  Age  56 

57 

58 

59 

60 

—  —  61 

62 

63 

64 

65 

66 

67 

68 

69 

7° 

71 

72 

74 

75 


S  s  s  s   2 


Value  of  ar 

an- 

nuity 

°f£ 

.  in 

one  prefent 

pay. 

merit 

£ 

s. 

i 

1 

'4 

0 

1 

1 1 

2 

1 

8 

4 

1 

5 

10 

1 

3 

4 

1 

1 

2 

0 

'9 

0 

0 

'7 

1 

0 

»5 

2 

0 

'3 

7 

0 

1  2 

0 

0 

io 

8 

0 

9 

4 

0 

8 

2 

0 

7 

O 

0 

6 

I 

0 

5 

I 

0 

4 

4 

0 

3 

7 

0 

2 

1 1 
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For     the     Ufe     of    Country   Parishes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for. 
a  Life  Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from    19  i   to   20 1. 


To   commence   at 

the 

Value  of  ar 

an- 

To  commence   at 

the 

Value  of  ar 

an- 

end  of 

nuity  of  £\ 

.   in 

end  of 

nuity  of  £i 

.  in 

Years 

one  prefent 
ment. 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 

after  pur- 

chaf.ng. 

£      s. 

d. 

chafing.. 

£■    '. 

d. 

j;;  ;,  or  at  Age  35 

8        2 

0. 

36  4,  or  at  Age  5.6 

1    15 

7 

j  0  4, 

36 

7      12 

10 

37  t> ' 

57 

1    12 

6 

1 7  4, 

37 

7      3 

9 

38  4,, 

58 

1       9 

9 

18  4, 

38 

6     15 

5 

39  4,     —  — 

59 

1       6 

11 

19-^    ' 

39 

6       7 

a 

40  4> 

60 

1       4 

6 

20  ■*■, 

40 

5      19 

6 

4i4, 

61 

1        2 

1 

21  4>    • 

4i 

5     11 

10 

424, 

62 

0     19 

11 

324, 

42 

5       4 

9 

43  4, 

63 

0     17 

10 

23  4> 

43 

4     17 

8 

44  4. 

64 

0     16 

0 

h4 

44 

4     11 

4 

45  4> 

65 

0     14 

2 

25I, 

45 

4       5 

1 

46  4- 

66 

0     12 

7 

264, 

46 

3     19 

4 

47  4» 

67 

0     u 

1 

17  i> 

47 

3     13 

8 

484- 

68 

0       9 

9 

2  ■••  4,    ■ 

4s 

3       8. 

5 

49  4' 

69 

0       8 

5 

29  '%■>    ■■ 

49 

3       3 

3 

5^t» 

70 

0       7 

4 

304, 

50 

2     18 

8 

5i4, 

7i 

0       6 

3 

3«  t> 

5i 

2     14 

0 

5-2  4' 

72 

0       5 

4 

32  4, 

52 

2       9 

1 1 

53  4, 

73 

0      4 

6" 

33  4, 

53 

2        5 

10 

54  4, 

74 

0       3 

9 

34 J. 

5  + 

2        2 

4 

55  4, 

75 

0       3 

0., 

3.7    4> 

55 

1      18 

9     1 
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VII. 


For    the    Ufe    of    Country    Pari/hes: 

Shewing  the  Payment  due  (reckoning  Interefl  at  3  per  Cent.)  foi 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75* 

Age  of  the  Purchafer  from  20  |  to  2.1  \. . 


To  commence   at 

the 

Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity 

o'i,i 

:  in 

end  of 

nuity 

or  £i,  in 

Years 

one  preient 

pay- 

Years 

one  ] 

irefent  pay- 

ment 

ment 

after  pur- 
chafing. 

£. 

s. 

4 

after  pur- 
chafing. 

& 

J.       d. 

147> 

or  at  Ag( 

■  35 

8 

9 

7 

35  T» 

or  at  Age  56 

17         2 

IS  t. 

—  — 

36 

7 

*9 

7 

36  T, 

—  — 

57 

14         O 

i6t> 

—  — 

37 

1 

10 

6 

37  7» 

—  — 

58 

II          O 

17  7> 

I 

38 

7 

1 

5 

387. 

—  — — 

59 

8       3 

l5t> 

— .  — 

39 

6 

13 

2 

39  7' 

— —  — 

60 

5       7 

I9  7> 

——  — 

40 

6 

4 

11 

40  T, 

—  — 

61 

3       2 

20 ;-, 

—  — 

4' 

5 

17 

2 

417, 

—  — 

62 

0     10 

21  f, 

—  — 

42 

5 

9 

4 

42^, 

—  — 

63 

0 

18      9 

2.2 1» 

—  — 

43 

5 

2' 

4 

43  7' 

—  — 

64 

0 

ID             Q 

23  7' 

_  — 

44 

.  4 

15 

5 

44  7' 

—  — 

65 

0 

15            O 

24  7' 

—  — 

45 

4 

9 

1 

45  7' 

—  — 

66 

0 

13         2 

25  7. 

—  — 

46 

4 

2 

10 

467, 

—  — 

67 

0 

11       8 

2.6 1» 

—  — 

47 

3 

17 

2 

47  7' 

—  — 

68 

0 

10       2 

2  7  7' 

—  — 

48 

3 

u 

7 

487, 

—  — 

69 

0 

8      11 

2.8 1, 

' 

49 

3 

6 

4 

49  7' 

—  — 

70 

0 

I       7 

29 1' 

—  — 

5° 

3 

1 

2 

5°i, 

—  — 

7i 

0 

6       7 

3°  7' 



5' 

2 

16 

7 

51  i, 

—  "— ■ 

72 

0 

5       7 

3?  7' 



52 

2 

12 

0 

52  t» 

— —  "~™ 

73 

0 

4       9 

32T' 



53 

2 

8 

1 

53  7' 

—  •— 

74 

0 

3     ir 

33  i' 



54 

2 

4 

2 

54  t' 

—  — 

75 

0 

3       2 

3.4  4. 

—  — 

55 

2 

0 

8 

, 
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TABLE        VIII. 
For    the    UCq    of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from    21  |  to  22  4k 


To  commence    at 

the 

Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an-< 

end  of 

nuity  of  ^i 

.  in 

end  of 

nuity  of  /  1 .  in 

Years 

one  prefent 

pay- 

Years 

one  prefent  pay- 

after pur- 

ment. 

after  pur- 

ment. 

chafing. 

£.    s. 

d. 

chafing. 

£.    s.     d. 

i3t,  or  at  Age 

35 

8      17 

2 

344,  or  at  Age 

56 

1     18    11 

Ht. 

36 

8       7 

2 

35  b 

51 

1      15       6 

I5t. 

37 

7      17 

2 

36  b 

58 

112       6 

tfb 

38 

7        « 

2 

37  b 

59 

1       9       6 

17  b 

39 

6     19 

1 

38  b 

60 

1       6       9 

i8{, 

40 

6     10 

9 

39  b 

61 

1       4       2 

*9'b     —  ^~ 

41 

6       2 

4 

40  b 

62 

1       1      10 

zb  b 

42 

5     J4 

7 

41  b' 

63 

0     ,9       7 

21^, 

43 

5       ^ 

10 

•4  2  i, 

64 

0     i7      7 

&ib 

44 

4     19 

1 1 

43  b 

65 

0     15      7 

23  b 

45 

4     13 

0 

44  7' ■ 

66 

0     13     11 

24 1»    T  — 

46 

4       6 

10 

45  b 

67 

012       2 

251' 

47 

4       0 

7 

46  4' 

68 

0     10       9 

26i, 

48 

3     H 

1 1 

47t. 

69 

0       9       3 

271/  — 

49 

3       9 

4 

4?  b 

7° 

0       8       1 

281, 

50 

3       *■ 

2 

49  b 

7l 

0       611 

297,    —  — 

51 

2      19 

1 

50  b 

72 

0       5     10 

3°t, 

52 

2      14 

8 

5*b 

73 

0       4     1 1 

3<t, 

53 

2      10 

0 
0 

52I, 

74 

041 

32t. 

54 

2       6 

3 

53  b 

75 

0       3       4 

33  b 

55 

2       2 

5 
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TABLE 


IX. 


For    the    Ufe    of    Country    Parishes 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  cora- 
mence  at  any  Age  from  35  to  j$. 

Age   of  the   Purchafer  from  22  ~  to   23  |. 


To    commence   at 

the 

Value 

of  an 

an- 

To    commence   at 

the 

Value  of  an  an- 

end of 

nuity 

of  £1 

.  in 

end  of 

nuity  of  £i.  ia 

Years 

one  prelent 
ment 

jay- 

Years 

one  prefent  pay- 
ment. 

after  pur- 
chafing. 

£ 

.J. 

if. 

after   pur- 
chafing. 

£•    s.     d. 

127,  or  at  Age 

35 

9 

5 

IO 

33  t,  or  at  Age 

56 

208 

13 1.  — 

36 

8 

14 

10 

347. 

57 

1      17       3 

»4t> 

37 

8 

4 

IO 

35  7» 

58 

1      13     11 

*5t> 

38 

7 

14 

IO 

367, 

59 

in       0 

16 1, 

39 

7 

5 

IO 

37t» 

60 

1       8       a 

*7t> 

40 

6 

16 

IO 

387. 

61 

1       5       5 

18 1. 

41 

6 

8 

4 

39  7. 

62 

1       2     10 

i9t» 

42 

5 

19 

10 

4°7> 

63 

1       0       7 

20 1, 

43 

5 

12 

1 

4i7, 

64 

0184 

2 1 1» 

44 

5 

4 

5 

42 1> 

65 

0165 

22  -j, 

45 

4 

17 

7 

1     43  t> 

66 

0     14       5 

23 7> 

46 

4 

10 

8 

44  7> 

67 

0     12     10 

24 1» 

47 

4 

4 

7 

45t> : 

68 

0     11       2 

*5 1. 

48 

3 

18 

5 

467. 

69 

0       9     10 

26 1, 

49 

3 

12 

9 

47 1. 

70 

0       8       5 

27 1, 

50 

3 

7 

1 

487, 

71 

o73 

28 1, 

5i 

3 

2 

0 

497' 

72 

062 

29 i> 

52 

2 

17 

0 

50  7. 

73 

052 

3°t. 

53 

2 

12 

8 

5 x  7> 

74 

0       4       3 

3i  t» 

54 

2 

8 

5 

52  -;, 

75 

036 

32  7>     ~  — 

55 

2 

4 

6 
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X. 


For    the    Ufe   of    Country   Parishes. 

Shewing  the  Payment  due  (reckoning  Interefl  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from   23  £  to  24  £. 


To   commence    at 

the 

Value  of  an 

an- 

To   commence    at 

the 

Value  of  an  an- 

end of 

■ 

nuity 

ot/,i 

in 

end  of 

nuity  of  £1.  ih 

Vears 

one  prefent 
ment. 

:>ay- 

Years 

tfl. e  prefent  pay- 
ment. 

after  pur- 
chafing. 

£ 

J. 

«*• 

after  pur- 
chafing. 

£.    *.     d. 

1 1  4»  or  at  Age 

35 

9 

14- 

3 

3  2  i,  or  at  Age 

56 

2210 

1  2  T> 

36 

9 

3 

3 

33  f> 

57 

1      iS      11 

I3t» 

37 

8 

11 

4 

34  i., 

58 

1      15       8 
112       6 

147. 

38 

8 

2 

4 

35  t, 

59 

»5t> 

39 

,7 

12 

5 

364, 

60 

1       9       6 

1 6  t, 

40 

7 

3 

3 

,37  t> 

.61 

t       6       6 

17  7> 

41 

6 

14 

1 

3H, 

62 

1       4       0 

1 8  -J-, 

42 

6 

5 

8 

39  I> 

63 

1       1       7 

19  T» 

43 

5 

*7 

2 

40  4, 

64 

0     19       4 

204, 

4+ 

5 

9 

6 

4't, 

65 

017       1 

2 1  4» 

45 

5 

1 

il 

424, 

60 

0     15      3 

2  2  .'r, 

46 

4 

15 

3 

43 1> 

67 

0     13       6 

23  t> 

■47 

4 

8 

7 

44  t» 

68 

0     1 1     10 

24  t« 

48 

4 

2 

3 

454> 

69 

0      l0        2 

25  7' 

49 

3 

16 

0 

464, 

7° 

0       S     1.1 

26  i, 

5° 

3 

10 

7 

47  t» ' 

7' 

078 

274, 

5' 

.3 

5 

2 

48 ;, 

72 

068 

28^, 

52 

3 

0 

1 

49  t> 

73 

0       5       7 

29  h 

53 

2 

'5 

0 

5°t> 

74 

046 

30  t, 

54 

2 

JO 

10 

5 '  t» 

75 

0       3       8 

3«  ;> 

55 

2 

6 

9 
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TABLE 


XI. 


For  the  Ufe  of  Country   Pariilies. 

"Shewing  the  Payment  dine,  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafcr  from  24  ^  to  25  \. 


To  commence    at 

the 

Value  of  an 

an- 

To   commence  at 

the 

Value  of  an  an- 

end of 

nuity  of  £  i 

.    in 

end  of 

nuity  of  £i.  in 

Years 

one  prefent 
ment. 

pay- 

Years 

one  prefent  pay- 
ment. 

after  p 

ra- 

after pur- 

chafu 

z- 

£   *■ 

d. 

chafing. 

£   s.     d. 

foi, 

or  at  Age 

35 

10     3 

9 

3  1 1)  or  at  Age 

56 

2     5     1 

I  I  4, 



36 

9     !I 

9 

oy  J- 

57 

212 

12  h 

—  — 

37 

9       0 

9 

33 1» 

58 

117     2 

*3±> 

—  — 

38 

8       9 

10 

34 t» 

59 

1    14     1 

Ht. 

—  — 

39 

7     *9 

1  ( 

35 1. 

60 

111     1 

15* 

—  — 

40 

7     10 

0 

36 1. 

61 

1        8       0 

i64» 

* 

41 

7      0 

8 

37 1. 

62 

1        5       0 

17 1. 



42 

6     11 

5 

38  7, 

63 

128 

18  ^, 



43 

6      3 

0 

39 1»    ■ 

64 

1       °       5 

19  4, 



44 

5     U 

7 

40  i, 

65 

018       2 

20  h 



45 

5       7 

0 

4'  t. 

66 

0     15     11 

214, 



46 

4     19 

5 

42  t>     —  — 

67 

0142 

22-:, 

—  — 

47 

4     12 

11 

43 1» 

68 

012       6 

23   T» 



48 

4       6 

6 

44  7'     '■ 

69 

0     10     10 

24  h 

—  — 

49 

4       0 

0 

45  7' 

70 

092 

25  T. 

—  — 

50 

3      '3 

7 

46  T, 

7i 

0       8       1 

26  i, 

—  — 

5i 

3       8 

5 

47  7, 

72 

070 

27  4' 

—  — 

52 

3       3 

3 

48  4, 

73 

060 

2S4, 

—  — 

53 

2     18 

2 

49  T> 

74 

0       411 

2^9  4' 

—  — 

54 

2     13 

0 

50  7.        " 

75 

0       3      10 

J°4> 

~~ 

55 

2       9 

0 
Tt 

t   t 
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xu. 


For    the    Ufe    of     Country    Parimes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from  25  I  to  26  -§•., 


To    commence   at 

the 

Value  of  an  an- 

To  commence    at 

the 

Value  of  an  an. 
nuity  of  £  i.  in 

end  ot 

nuity 

ot  l< 

.  in 

end  of 

Years 

after  pur- 

onep 
ment 

-efetit  pay- 

Years 
after  pur- 

one  prefent  pay- 
ment. 

chafing. 

£■ 

J. 

d. 

chafing. 

£■     *.       d. 

9t,  or  at  Age 

35 

10 

13 

I 

30  4,  or  at  Age 

56 

271 

10- 

36 

10 

I 

I 

3>t» 

57 

232 

1 1  i, 

37 

9 

9 

I 

32  T> 

58 

1     19       3 

12  t, 

38 

8 

18 

2 

33  t> 

59 

115       4 

13  h 

39 

8 

7 

3 

34 1* 

60 

112       4 

i.4t» 

40 

7 

17 

2 

35  h 

6i 

1       9       5 

i5t» 

41 

7 

7 

I 

364, 

62 

1       6       5 

16^-, 

42 

6 

17 

10 

37  t, 

% 

1        3        6 

]  7  t» 

43 

6 

8 

7 

3*  £ 

64 

1       1       3 

18 1, 

44 

6 

0 

3 

39  t.     —  — 

65 

019       0 

19    4» 

45 

5 

1  1 

10 

404, 

66 

0     16     10 

20^,       —    — 

46 

5 

4 

4 

4i  t» 

67 

0148 

2!  -;, 

47 

4 

16 

10 

42 1> 

68 

0     13       0 

■22  ;, 

48 

4 

10 

5 

43 1> 

69 

0     11       5 

23 t, 

49 

4 

4 

0 

44  t' ' 

70 

0       9     10 

24  ♦> ' 

5^ 

0 

17 

7 

45 1, 

7i 

083 

25  in 

51 

3 

1 1 

2 

46t, 

72 

072 

o.6'-, 

52 

3 

6 

1 

47 1» 

73 

0       6       1 

27   ';, 

53 

3 

1 

0 

48 1» 

74 

050 

28  J,, 

54 

2 

16 

0 

49  4' 

75 

040 

\ 

55 

2 

1 1 

0 

1 
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TABLE         XIII. 

For   the    Ufe    of   Country   Parifhes. 

Shewing  the  Payment  due  (reckoning  Interefl  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  J$. 

Age  of  the  Purchafer  from  26  X  to  27  \. 


To   commence    at 

the 

end  of 

Years 

after  pur- 

chafing. 

n, 

or  at  Age 

35 

9% 

—  — 

36 

107, 

—  — • 

37 

i't. 

—  — 

38 

1.2  t. 

—  — 

39 

*3t> 

—  — 

40 

14  7' 

—  — ■ 

41 

15  t» 

—  — 

42 

i6t. 

—  — 

43 

■»7t> 

—  — 

44 

1  s  t, 

—  — 

45 

19 1> 

—  — 

46 

20  ^, 

—  - — 

47 

2  1  % 

—  — 

48 

2  2  7, 

■ —  — 

49 

-J     +» 

— 1  — 

5° 

24  t> 

—  — 

51 

~  /-  x 

—  . — 

52 

26  t, 

—  — 

53 

27  t> 

■ —  — 

54 

2  8-^, 

—  — — 

55 

Value  of  an  an- 
nuity of  £t .  in 
one  prcfent  pay- 
ment. 

£.    «      d. 

11  3  7 

10  10  5 
9186 

9  6  6 

tf  15  8 

8  4  9 

7  14  6 

7  4  3 
6     15       o 

6       510 

5  17  6 
5  9  2 
5  l  9 
4  14  4 
4  7  11 
416 

3  15  1 
3       8       8 

3       3       9 
10 


18 

13     11 


Tttt 


To   commence    at 

the 

Value  of  an  an- 

end of 

nuity 

of  £1.  in 

Years 

one  p 

ment 

refcnt  pay . 

'«fter  pu 

r- 

chafing. 

£■ 

j.      d. 

29  T> 

or  at  Age 

56 

2 

9      0 

3°i> 

—  — 

57 

2 

5       2 

31  T» 



58 

2 

1        4 

32  T> 

—  — 

59 

»7        5 

33  i» 

—  — 

60 

J3       7 

34-i» 

—  — 

61 

jo       8 

35  t> 

—  — 

62 

7     10 

36  h 

—  — 

63 

4      1  1 

$7h 

—  — 

64 

2        0 

i*b 

—  — 

65 

0 

19      10 

39  h 



66 

0 

J  7       8 

40 1 , 

—  — 

6/ 

0 

15       7 

41  « 

—  — 

6s 

0 

J3       5 

42t5 

—  — 

6j 

0 

it      11 

43  t. 

—  — 

7° 

0 

10       5 

44  t> 

—  — 

71 

0 

8      11 

45  t. 

—  — 

72 

0 

7'     5 

46T> 

—  — 

73 

0 

6       4 

47  T> 

—  — 

74 

0 

5 

48   T. 

"  '  ■     ™  '" 

75 

0 

4       .  2 

2 
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For     the    Ufe     of    Country    Pariihes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life  Annuity  of  One  Pound,  payable  Quarterly.  To  com-- 
mence  at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from   27  -J-"  to  28  \. 


To   commence   at 

the 

Value  of  ar 

an- 

To  .commence   at 

the 

Value  of  ar 

1  an. 

end  of 

nuity  of  £1 

.   in 

end  of 

nuity  of  £ 

.  in 

Years 

one  prefent 
merit. 

pay- 

Years 

one  prefent 
ment. 

pay- 

alter  pur- 

after  pur- 

cl  afing. 

£-     s. 

£ 

chafing. 

£•     *• 

d. 

7t,  or  at  Age  35 

1 1    14 

I 

28  i-,.  or  at  Age  56 

2    1 1 

9 

St. 

36 

11      0 

IO 

29  4> 

57 

2       7 

2 

9  4. 

37 

10     7 

8 

3°  i» 

5* 

2       3 

2 

1  c  ~, 

38 

9    15 

9 

3i4. 

59 

1     19 

2 

1  1  i, 

39 

9     3 

10 

32  4, 

60 

1     15 

7 

1*4, 

40 

8      12 

9 

33  4. 

61 

1     12 

1 

13  4. 

41 

8        1 

8 

34  j. 

62 

1       9 

0 

-      1 

42 

7      11 

5 

35  t>           — 

63 

1       6 

0 

I5t> 

43 

7       t 

2 

3H. 

64 

1       3 

4 

164, 

44 

6     12 

0 

374. 

65 

1       0 

9 

J  7  4» 

45 

6       2 

11 

3H> 

66 

0     iS 

6' 

184, 

46 

5      '4 

8 

39  4> 

67 

0     16 

3. 

"9t>     —  — 

47 

5       6 

5 

40 1» 

68 

0     14 

4 

\o  t» 

4s 

4     19 

0 

4i  t», 

69 

0     12 

7 

214, 

49 

4     11 

7 

427. 

70 

0     10 

10 

22  T, 

5° 

4       5 

0 

43 1» 

7i 

0       9 

3, 

2  3    4> 

5i 

3     18 

6 

44  t? ' 

72 

0       7 

11 

24  4. 

52 

3     12 

5 

45 1. 

73 

0       6 

8 

*5t»     —  ~ 

53 

3       6 

4 

46  h 

74 

0       5 

6 

a.6*. 

54 

3        i' 

4 

47t- 

75 

0       4 

5 

r*7^> 

55 

2      16 

4     1 
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For    the    Uie    of    Country    Pari/hes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for- 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35.  to  j$. 

Age.  of  the  Purchafer  frUm  28^  to  29  J. . 


To  commence   at 

the 

Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 
nuity of  £i.  in 

end  of 

nuity  of  £\ 

.  in 

end  of 

Years 
after  pur- 
chafmg. 

one  prefent 
ment. 

pay- 

d. 

Years 

after  pur- 
chafing. 

one  prefent  pay- 
ment." 

£.     s.       d. 

67,  or  at  Age  35 

**     5 

1 1 

27^,  or  at  Age 

56 

2      13      10 

7t» 

36 

11    11 

5 

28  A, 

57 

297 

87. 

37 

10    18 

2 

297. 

58 

255 

9 1> 

38 

10     5 

0 

307. 

59 

212 

10  7, 

39 

9      *3 

1 

317, 

60 
61 

117       0 

M  t. 

40 

9        1 

2 

32  t> 

1      13      10 

I  2  7, 

41 

8       9 

10 

33  h 

62 

1      10       7 

13  7> 

42 

7      18 

7 

34  h 

63 

1       7       5 

14  7' 

43 

7       8. 

4 

35  i, 

64 

1       4       2 

167, 

44 

6     18 

2 

367, 

65 

1       1     10 

45 

6       9 

1 

37  7. 

66 

0196 

17 i» 

46 

6       0 

0 

387, 

67 

0172 

1.8 1. 

47 

5     11 

1 1 

39 1> 

68 

0     14     10 

19 7, 

48 

5       3 

9 

407, 

69 

0     13       i 

207, 

49 

4     16 

3 

4t  *, 

70 

011       6 

2 1 1, 

5° 

4       8 

10 

42  4, 

7' 

099 

22  T, 

5' 

4        2 

2 

43  h 

72 

0       8        1 

23 7> 

52 

3     '5 

6 

44t, 

73 

0       611 

24  t» 

53 

3       9 

9 

45  7, 

74 

0       5      10 

25  T> 

54 

3       4 

0 

464,     -- 

75 

048 

tfi,  -- 

55 

2      18 

1 1 

1 
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XVI. 


For   the    Ufe    of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  7$. 

Age  of  the  Purchafer  from    29  £  to  30  f . 


To  commence    at 

the 

Vahe  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £\ 

.  in 

end  of 

nuity  of  /' 

1.  in 

Years 

one  prefent  pay- 
ment. 

Years 

one  prefent  pay- 
ment. 

after  pur- 
chafing. 

after  pur- 

£.    s. 

d. 

chafing. 

£    s. 

d. 

5t,  or  at  Age 

35 

1 2    17 

2 

2  6  i,  or  at  Ag« 

"  56 

2    16 

6 

6i, 

36 

12     2 

9 

27  i, 

57 

2    11 

6 

7t> 

37 

U        8 

3 

28  a, 

58 

2      7 

3 

8  1, 

38 

10     15 

I 

29  T» 

59 

2     3 

0 

■9  h 

39 

10       1 

1 1 

3°i> 

60 

1    i9 

1 

10^, 

40 

9       9 

9 

3  t  J* 

61 

•      J5 

3 

ni,     —  — 

41 

8      i7 

7 

32t> 

C2 

1      1 1 

1 1 

12 1, 

42 

8       6 

4 

33  t» 

63 

1        8 

7 

i3t' 

43 

7     ij 

2 

34  4> 

64 

1       5 

8 

14-5:' 

44 

7       5 

1 

35  h 

65 

1        2 

9 

15  T« 

45 

6     *5 

0 

36 1» 

66 

1       0 

4 

l6  i> 

46 

6       5 

1 1 

3  7  +> 

67 

0     17 

10 

i7t> 

47 

5     16 

1 1 

n  U    <          __ 

68 

0      15 

9 

iBi, 

48 

5       8 

9 

39  •+-» 

e9 

0      13 

8 

19  T, 

49 

5       0 

7 

40^, 

7° 

0      1 1 

10 

20  T, 

5° 

4     13 

3 

4't. 

7l 

0      JO 

2 

2 1  +1               ~~ 

5' 

4       5 

10 

4  2  i., 

72 

0       S 

8 

2  2  t. 

52 

3     r.9 

4 

43  t> 

73 

0       7 

2 

23  i. 

53 

3     12 

9 

44  t» 

74 

0       5 

1  t 

24t' 

54 

3       7 

2 

45  I, 

75 

0       4 

IO 

25  ts 

55 

3        « 

7 
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TABLE       XVII. 

For    the    Ufe    of    Country    Parishes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age   of  the   Purchafer  from  30 1-  to   31  -§■. 


To    commence   at 

the 

Value  of  an 

an- 

To    commence   at 

the 

Value  of  an  an- 

end of 

nuity 

or./,  1 

.  in 

end  of 

nuity  of  jTi.  in 

Years 

one  prelent  pay- 
ment 

Years 

one  prefent  pay- 
ment. 

after  pur- 

after  pur- 

chaiing. 

& 

J. 

d. 

chafing. 

£•    *•     * 

47,  or  at  Age 

35 

13 

10 

O 

25  7,  or  at  Age 

5^ 

2    19      2 

57,     . —  — 

36 

12 

14 

O 

267, 

57 

2    14     2 

67,     —  — 

37 

I  I 

»9 

7 

27  t. 

58 

292 

7t> 

38 

II 

5 

2 

28  7, 

59 

2      411 

87. 

39 

IO 

12 

0 

29t. 

60 

2     07 

9t> 

40 

9 

18 

10 

30  7, 

61 

1    17      1 

no  7, 

41 

9 

6 

5 

3't. 

62 

1    13      7 

1 1  t» 

42 

8 

H 

0 

32  i> 

63 

1    10      1 

12  7, 

43 

8 

2 

1 1 

33t» 

64 

1       6       7 

I3t> 

44 

7 

1 1 

10 

34t? 

65 

1       4       0 

»4i» 

45 

7 

1 

10 

35 1» 

66 

1       1       5 

15 1> 

46 

6 

1 1 

10 

36t> 

67 

0     18     10 

16 1, 

47 

6 

2 

10 

37 1> 

68 

0162 

«7  4» 

48 

5 

'3 

10 

387. 

69 

0      14       4 

18  7, 

49 

5 

5 

8 

39 1» 

70 

012         6 

*9t» 

5° 

4 

l7 

6 

40  7, 

71 

0     10       8 

20  7, 

51 

4 

10 

3 

41 1> 

72 

0       8     10 

21  7, 

52 

4 

2 

1 1 

42  7, 

73 

077 

22  7, 

53 

3 

16 

7 

43  7' 

74 

063 

23 1» 

54 

3 

10 

2 

44t> 

75 

050 

24 1> 

55 

3 

4 

8 

1 
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TABLE 


XVIII. 


For    the    Ufe   of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from    31  \  to  32  \. 


To  commence    at    the 
end  of 

Years 

after  pur- 
chafing. 

3  4,  or  at  Age  35 

4t. 36 


5t 
6- 

7- 
8- 

9 

10 

11 

12 

13 

'4 
15 
16 

*7 
18 

J9 
20 

2  1 

22 

£3 


37 
38 

39 

40 

41 

42 

43 

44 
45 
46 

47 
4S 

49 
5° 
51 
52 
53 
54 
55 


Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

nuity of  j£i 

in 

end  of 

nuity 

of  £1 

.  in 

one  prefent  pay- 

Years 

one  prelent  pay- 

ment. 

after  pur- 

ment 

£■    s. 

d- 

chafing. 

£• 

s. 

d. 

14     2 

3 

24  4>  or  at  Age 

56. 

3 

2 

0 

.3       6 

4 

25  T, 

—  _ 

57 

2 

|6 

7 

12     10 

5 

26  i, 

—  — 

58 

2 

11 

8 

1 1      16 

0 

2  7t, 

—  — 

59 

2 

6 

10 

1  1        1 

7 

284, 

—  — 

60 

2 

2 

8 

10      s 

.3 

29  T> 



61 

1 

18 

5 

9      14 

1 1 

3°^» 

—  — 

62 

1 

14 

11 

9       2 

7 

3'»* 



^3 

1 

1 1 

4 

8        ID 

3 

H2T> 



64 

1 

8 

2 

7     l9 

3 

33  t> 



65 

1 

5 

0 

7       « 

1 

34  T> 

—  — 

65 

1 

2 

4 

6     18 

3 

35t» 



67 

0 

19 

7 

6       8 

4 

3** 



68 

0 

17 

4 

5     '9 

4 

37  t> 



69 

0 

15 

0 

5     ie 

.5 

3S4> 



70 

0 

13 

1 

5       2 

3 

39  t> 

• 

71 

0 

1 1 

2 

4     »4 

2 

40  4, 



72 

0 

9 

6 

4       7 

i 

4.1  T» 

—  — 

73 

0 

7 

11 

3     !9 

1 1 

42  t» 

—  — 

74 

0 

6 

7 

3     *3 

9 

43 1» 

-—  — 

75 

0 

5 

3 

3       7 

6 
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For  the  Ufe,of  Country   Parifhes. 

Shewing  the  Payment  due,  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafcr  from  324  to  33  ^ 


To  commerce    at 

the 

Value 

of  an 

an- 

To   commence   at 

the 

Value  of  an  an- 

end of 

nuity 

of£i 

.   in 

end  of 

nuity  of  /' 

.  m 

Years 

one  p 
ment 

refent 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 

after  pur- 

chafing. 

£. 

J. 

d. 

chafing. 

£.    s. 

d. 

2  4,  or  at  Age 

35 

14 

16 

I 

2  3t,  or  at  Age 

56 

3     4 

IO 

34, 

36 

13 

18 

7 

24 1, 

57 

2    19 

5 

4t>      —    — 

37 

13 

2 

8 

25 1, 

58 

2    14 

0 

5  4, 

38 

12 

6 

10 

26 1, 

59 

2     9 

3 

64, 

39 

1 1 

12 

5 

27 1, 

60 

2     4 

7 

7t, 

40 

10 

18 

0 

28 1, 

61 

2      0 

6 

8  4, 

41 

10 

4 

6 

29 1, 

62 

1      j6 

4 

9  7, 

42 

9 

11 

0 

307, 

63 

1      12 

9 

10  4, 

43 

8 

18 

10 

3 .1 1. 

64 

1       9 

2 

n4, 

44 

8 

6 

7 

327, 

65 

1       6 

4 

124, 

45 

7 

15 

7 

33 1, 

66 

1       3 

6 

13  4, 

46 

7 

4 

7 

34  7, 

67 

1       0 

8 

144, 

47 

6 

14 

9 

35 1, 

68 

0     1 7 

10 

1   r    «           

48 

6 

4 

10 

3°  7, 

69 

0     15 

10 

164, 

49 

5 

15 

1 1 

37  7, 

70 

0     13 

JO 

17  4, 

50 

5 

7 

0 

38  4, 

7i 

0     1 1 

10 

16  4, 

51 

4 

18 

1 1 

39  7, 

72 

0       9 

10 

19  4' 

52 

4 

10 

10 

404, 

73 

0        8 

5 

204, 

53 

4 

3 

11 

414, 

74 

0        7 

0 

2 1  -' , 

54 

3 

*7 

0 

42t, 

75 

0       5 

7 

22  ;, 

55 

3 

10 

«' 

Uu 

u  u 
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XX. 


For    the    life    of     Country    Parities. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  P'urchafer  from  33 -i  to  34.4* 


■»         — — — 

To    commence   at 

the 

Value  of  an  an- 

To  commence    at 

the 

Value  of  an  tin- 

end  of 

nuity  of  jTi 

.  m 

end  of 

nuity  of  £  i .  in 

Years 

one  p  relent 
merit. 

pay- 

Years 

one  preient  pay- 
ment. 

(after  por- 

after  pur- 

chafing. 

£■    *• 

£ 

chaling. 

£•    s.      d. 

1  7,  or  at  Age 

35 

15     9 

9 

22  4-,  or  at  Age  56 

3.8      1 

2  t, 

36 

14    12 

3 

23 1> 

57 

3          2          r 

3  ii     —  — 

37 

13      *4 

9 

24  4» 

58 

2     16       9 

4t. 

38 

12      18 

11 

25t> 

59 

211        6 

5t, 

39 

12        3 

1 

264-, 

60 

2        610 

H, 

40 

11        8 

0 

27  h 

61 

2          2          2 

7h 

4' 

10     13 

9 

28 1, 

62 

I        IS          2 

'H, 

42 

10       0 

4 

29  ■*■> 

63 

I        14         2 

9  i. 

43 

9       6 

1 1 

3°t» 

64 

1     10       8 

10 1, 

44 

8     14 

10 

31  T> 

65 

1       7       3 

i't, 

45 

8       2 

s 

324, 

66 

1       4      4. 

12  T, 

46 

7     11 

9 

0  *o  —            __     ___ 

67 

1       1       6 

13  t> 

47 

7       0 

10 

34 1» 

68 

019       0 

14-;, 

48 

6     11 

0 

35 1. 

69 

0166 

15 1. 

49 

6       1 

1 

36t» 

70 

0     14       5 

i6t, 

5^ 

5     12 

3 

37 1» 

7' 

0     12       3 

i7t> 

51 

5       3 

5 

38 fc 

72 

0106 

18  i, 

52 

4     15 

7 

39 t.> 

73 

089 

194, 

53 

4       7 

9 

40 1» 

74 

o73 

20  1-, 

54 

4        0 

1 1 

*(i.i, 

75 

0       5     10 

i-i  b 

55 

3     14 

2 
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TABLE         XXI. 
For   the    Ufa    of    Country   Pariflies. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent )  for 
a  Life-Annuity  of  One  Pound,    payable  Quarterly.      To  com- 


mence  at  any.  Age  from  35  to  J $. 


Age  of  the  Purchafcr  from  34  |  to  35  |t 


To    commence    at 

the 

Value  of  an  an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £ 

.    in 

end  of 

nuity  of  £\.  in 

Years 

one  prefer.t 
mem. 

pay- 

Years 

one  preient  pay . 
ment. 

after  pur- 
chafing. 

after  pi 

r- 

£■    s. 

4 

chafin_ 

r. 

£.    «     d> 

t,  or  at  Age  35 

'6     5 

0 

21  i, 

or  at  Age  56 

311      4 

1  t»     —  — 

36 

15        6 

0 

22  i, 



57 

354 

ef, 

•37 

14       8 

6 

23  T. 



58 

2    19     4 

3 1, 

38 

13     11 

0 

24  t. 

—  — 

59 

2142 

4  7. 

39 

12      15 

2 

25  T' 

—  — 

60 

290 

5t, 

40 

11      19 

5 

26i, 

—  — 

61 

245 

67, 

41 

11       4 

6 

*7*» 

—  — 

62 

1    19    10 

7t> 

42 

10       9 

7 

28^, 

—  — 

63 

1    15    it 

s ;-, 

43 

9     16 

2 

29  h 

—  — 

64 

112      0 

9t, 

44 

9       2 

10 

3f>  h 



65 

1        8        8 

ipt. ■ 

45 

b'      10 

io 

3't. 

—  — 

66 

1        5       4 

lit. 

46 

7     18 

9 

32  fs 



67 

1        2       5 

124, 

47 

7       8 

0 

33 1. 

—  — 

6S 

0     19       7 

13 1» 

48 

6     17 

2 

34  t, 

—  — 

69 

0     >7       5 

14 1. 

49 

6       7 

4 

35t. 

—  — 

7° 

0     15       2 

157. 

5^ 

5     17 

5 

36  T, 

—  — 

7' 

0     13       a- 

i6t, 

5l 

i       8 

7 

37  t. 

—  — 

72 

O       JO         9 

i?t, 

52 

4     19 

10 

38  T, 

—  — 

73 

0       9 

rft. 

53 

4     12 

3 

39  t» 

—  — 

74 

078 

19^ 

54 

4        4 

8 

40  T. 

—  — 

75 

0       6'       2 

ao-i, 

55 

3      18 

0 

AJuu 

u    2 
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For     th%    Ufe      of    Country    Parishes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from   35^   to   3  6 -J. 


To   commence  at 

the 

Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  j^i 

.   in 

end  of 

nuity  of  £ 

.  in 

Years 

oneprefent 
merit. 

pay- 

Years 

one  prefect 
ment. 

pay- 

after  pur- 

after pur- 

chasing. 

£■     s. 

d. 

xhafing. 

£     s. 

d. 

4,  or  at  Age 

36 

16     0 

IO 

20  4,  or  at  Age  56 

3    14 

10 

It, 

37 

15     2 

O 

2 1  4»    —  — 

57 

3       8 

3 

24, 

38 

14     4 

6 

224, 

58 

3       2 

5 

S4,  — 

39 

13     7 

2 

23  T»        —    

59 

2     36 

7 

I 

4  t  »     -^ 

40 

12    11 

0 

24  4, 

60 

2     1 1 

6 

5.t, 

41 

11    15 

0 

25  4, 

61 

2        6 

5 

6  4, 

42 

11      0 

2 

264, 

62 

2        1 

11 

7t> 

43 

10     5 

3 

27  h 

63 

1      17 

6 

8  4, 

44 

9    12 

0 

2S4, 

64 

1      '3 

8 

9h 

45 

8      18 

8 

297, 

65 

1       9 

1 1 

104, 

46 

8       6 

9 

304, 

66 

1       6 

7 

11 4, 

47 

7     14 

9 

314, 

67 

1       3 

4 

124, 

4s 

7       3 

u 

327, 

68 

1       0 

7 

*3 1> 

49 

6     13 

1 

33  7' 

69 

0     17 

10 

i.+  i. 

50 

6       3 

4 

34  7' 

70 

0     15 

8 

'5  7' 

51 

5     13 

7 

35  7' 

71 

0     13 

5 

16 1, 

52 

5       5 

0 

367, 

72 

0     1 1 

6 

i74> 

53 

4     16 

5 

37  7' 

73 

0       9 

7 

i8i, 

5+ 

4       8 

11 

384, 

74 

0       7 

1 1 

19 1, 

55 

4       1 

5 

39.7' 

75 

0       6 

6 
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XXIII. 


For     the     Ufe    of    Country    Parilhe*. 

Shewing  the  Payment  due  (reckoning  Intcreft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  25  to  75' 

Age  of  the  Purchafer  from  36  ]-  to  37  \. 


To  commence   at    the 
end  of 

Years 
alter  pur- 
chaiing. 

t»  anat  A 
it>    - 
at.    - 
3t.    - 

4t>  ~ 
St.  - 
6i,     - 


7.t. 

8 1. 

9t. 

10 1. 

n  ■;, 

13  -, 

J^t. 

J4t> 

1 5 ;. 

16 1, 

i\.t. 

18,^ 

»9t» 


ge  37 
33 
39 
40 
41 
42 

43 

44 

45 

46 

47 
48 

49 
5° 
5' 
52 
53 
54 
55 
5<> 


Value 

of  an 

an- 

nuity 

°f/:' 

.  in 

one  prefent 

pay- 

ment. 

1- 

^. 

d. 

'5 

16 

Q 

14 

18 

O 

14 

0 

6 

13 

3 

4 

12 

6 

1 1 

I  I 

IO 

7 

IO 

15 

10 

IO 
9 

I 
7 

0 
10 

7 
6 

6 
5 
5 
5 

4 
4 
3 


2 
10 

*9 

9 

J9 

9 
1 

*3 

5 
18 


7 
8 

10 

11 

o 

5 
10 

5 
o 

7 
2 


To  commence    at 
end  of 

Years 
after  pur- 
chafing. 

20^5  or  at  Age 

21  i,       -    - 

22  +,   

1  j   -L     _ 

247,  —  - 

26^,   — 

27  T>  — 

28  ■£,  —  - 

29 1.  — 

30 1.  — 

31 1.  —  - 

32 1.  — 

33 1. 

34 1» 

35 ,, 

36^ 

37 1. 

3H,  -- 


the 

Value  of  an  an- 
nuity of  £1.  in 

one 

5reientpay- 

mer.t. 

& 

^. 

A 

57 

3 

I  I 

8 

58 

3 

5 

2 

59 

2 

*9 

6 

60 

2 

J3 

10 

61 

2 

8 

10 

62 

2 

3 

10 

'63 

x9 

6 

64 

*5 

2 

65 

1 1 

6 

66 

7 

10 

67 

4 

7 

68 

1 

5 

69 

0 

18 

10 

70 

0 

16 

2 

7i 

0 

14 

0 

72 

0 

1 1 

10 

73 

0 

10 

1 

74 

0 

8 

5 

75  1 

0 

6 

9 
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TABLE       XXIV. 


For    the    Ufe    of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Interefl:  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 


Age  of  the  Purchafer  from    37  |  to  3$  •§■. 


To  commence  ,at 

the 

Value  of  an  an- 

To commence    at 

the 

Value  of  an  an- 

end of 

nuity 

",* 

.  in 

end  of 

nuity  of  /' 

.  in 

Years 

one  p 
ment 

refent 

pay- 

Years 

one  prefent  pay- 
ment. 

after  pur- 
chafing. 

L 

J. 

d. 

after  pur- 

chafiiiff. 
0 

C    s. 

d. 

£,  or  at  Age 

3S 

l5 

12 

6 

19  4,  or  at  Age 

57 

3    15 

O 

if, 

39 

J4 

13 

1 1 

20  i,     ■ 

68 

3        8 

7 

2  j, 

40 

l3 

16 

0 

21  J-, 

59 

3        2 

0 

3h 

41 

12 

18 

7 

2  2  ^, 

60 

2      16 

7 

4t» 

42 

12 

2 

1 
0 

23i 

61 

2      1 1 

0 

5  :?» 

4^, 

1 1 

5 

1 1 

24  j, 

62 

2       6 

2 

6|, 

44 

lu 

1 1 

3 

/>  J-   ■          __    . 

63 

2       1 

4 

7h 

45 

9 

16 

6 

26  |, 

64 

1     17 

1 

8^ 

46 

9 

3 

5 

27  T, 

65 

1     12 

10 

9h 

47 

8 

10 

3 

28^ 

66 

1       9 

3 

icAi, 

48 

7 

iS 

4 

29  t> 

67 

1       5 

8 

1  r 'x, 

49 

7 

6 

5 

3°h 

68 

1       2 

7 

1 2 ;  £ 

50 

6 

J5 

8 

3r4, 

69 

0     19 

7 

«Si. 

51 

6 

4 

1 1 

324, 

7° 

0     17 

1 

I4t, 

52 

5 

*5 

6 

33  i, 

7r 

0     14 

7 

15  T, 

53 

5 

6 

1 

34  4, ■ 

72 

0     12 

6 

16- 

5  + 

4 

•7 

10 

0  -    t 

3  s +, 

73 

0     10 

5 

1 7  t, 

55 

4 

9 

7 

O        4} 

74 

0       8 

9 

18-, 

56 

4 

2 

3 

1      37  4, 

75 

0       7 

1 
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For    the    Ufe    of    Country    Parishes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 


Age  of  the   Purchafer   from  38-I  to   39 


To    commence    at 

the 

Value  of  an 

an- 

To    commence    at 

the 

Value  of  an  an- 

end of 

.  nuity  of  £i 

.  in 

end  of 

nuity  of  £1 

.  in 

Years 
alter  pur- 

one  prefent 
ment. 

pay. 

Years 
after  pur- 

one  prefent 
ment. 

pay- 

chafing. 

£>    s. 

d. 

chafir.e. 

0 

£•    ?» 

d. 

t,  or  at  Age 

39 

15       8 

6 

19  7,  or  at  Age 

59 

3    J' 

IO 

'  t, 

40 

14      9 

10 

20  j, 

59 

3       5 

6 

2j, 

41 

13     11 

10 

2  1  t, 

60 

2      19 

2 

S  t> 

42 

12     13 

10 

22 1, 

6l 

2     13 

8 

4t. 

43 

11     17 

7 

?3ii 

62 

2       8 

2 

5 ;-. 

44 

1 1        1 

4 

24 1. 

63 

2       3 

6 

67, 

45 

10       6 

8 

25+>     —  — 

64 

1      18 

10 

7  7'     "      '    ' 

46 

9     12 

0 

267, 

% 

1      14 

8 

S  v, 

47 

8      19 

0 

27 1» 

66 

1      10 

7 

9  7> 

48 

S       6 

0 

28 1, 

67 

1       7 

1 

io  t» 

49 

7     14 

0 

29 1. 

68 

1       3 

7 

i'i. 

5° 

7       2 

1 

30  7, 

69 

1       0 

8 

12  t,  . 

5i 

6     11 

6 

pi, 

70 

0     17 

10 

»3t' 

52 

6       0 

10 

3  2  7>             — 

7« 

0     15 

5 

14 1» 

53 

5     11 

7 

33 t» 

72 

0     13 

0 

J5t> 

54 

5       2 

5 

34 1» 

73 

0     1 1 

0 

i6t, 

55 

4     14 

3 

35 1» 

74 

0       9 

0 

17 1» 

56 

4       6 

2 

367, 

75 

0       7 

5 

i8t, 

57 

3     '9 

0 
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For    the    Ufe    of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafcr  from    39^   to  40 -§•. 


To  commence    at   the 

Value  of  an 

an- 

To   commence   at 

the 

Value 

of  an 

of  r> 

an- 

end  of 

nuity  of  £1 

in 

end  of 

nuity 

.  in 

Vears 

one  preient  pay- 
ment. 

Years 

one  p 
ment. 

refent  pay- 

after  pur- 
chafing. 

1-     s. 

d- 

after  pur- 
chafing. 

£ 

S. 

d. 

4,  or  at  Age  40 

'5       4 

4 

1 8  t,  or  at  Age  .58 

3 

15 

8 

It, 41 

14       5 

2 

19  t. 

59 

3 

8 

7 

2t. 42 

'3       7 

2 

20  i, 

60 

3 

2 
16 

5 

3  -i, 43 

4t» 44 

_    '            _—        AC 

5?'                   ^-j 

12       9 

2 

2  t  i, 

61 

2 

3 

11      13 

0 

22  i, 

62 

2 

10 

10 

10     16 

10 

23  T. 

63 

2 

5 

6 

6i, 46 

10       2 

4 

244, 

64 

2 

0 

1 1 

7t, 47 

8  4' 4-S 

9       7 

9 

2  5   h 

65 

1 

16 

4 

8      14 

8 

26  i, 

66 

1 

12 

4 

9h 49 

8        1 

6 

27  T, 

67 

1 

8 

4 

10  4, 50 

7      9 

8 

2S-i, 

6S 

1 

5 

0 

11  ", 5' 

6     17 

10 

29  7. 

69 

1 

1 

8 

1.2.*. 52 

6       7 

5 

Of)     *                    .                             ■■ 

7° 

0 

18 

10 

,3.*, 53 

5     '7 

0 

3i4. 

7' 

0 

16 

1 

14*. 54 

5       7 

10 

32  i, 

72 

0 

13 

9 

15  t> 55 

4     18 

9 

33  t, ■ 

.  73 

0 

1 1 

6 

i6i, 56 

4     10 

9 

3  4  |, 

74 

0 

9 

7 

:.7  t> 57 

4       2 

9 

35t> 

75 

0 

7 

9 
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For  the  Ufa  of  Country   Parities. 

Shewing  the  Payment  due,  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from  40  -'-  to  41  -|. 


To  commence    at 

the 

Value  of  an 

an- 

To   commence   at 

the 

Value  of  an 

an- 

end  of 

nuity  of  £\ 

.    in 

end  of 

nafty 

of  H 

.  in 

Years 

one  prefent 
ment. 

pay- 

Years 

onep 
ment 

refent 

pay- 

after  pur- 

after   pur- 

. 

chafing. 

&     s. 

d. 

chafing. 

£ 

S. 

d. 

i,  or  at  Age 

41 

15          ° 

O 

1 S  7,  or  at  Age 

59 

3 

12 

5 

IT, 

42 

14         O 

7 

i9t, 

60 

3 

5 

5 

a  h 

43 

13         2 

7 

20 1, 

61 

2 

*-9 

4 

3f 

44 

12         4 

7 

21;, 

62 

2 

is 

4 

4t> 

45 

11        8 

6 

22  t, 

63 

2 

8 

1 

f>t. 

46 

10      12 

5 

23  7> ' 

64 

2 

2 

10 

6h 

47 

9      18 

0 

24 1> 

65 

1 

18 

4 

7  7» 

48 

9       3 

7 

25 1» 

66 

J3 

10 

8p 

49 

8     10 

4 

26t, 

67 

JO 

0 

9t>     —  — 

5° 

7     '7 

1 

27t, 

68 

6 

2 

ioi, 

51 

7       5 

4 

28  -, 

69 

2 

II 

HP 

52 

6     13 

7 

29  ^ 

70 

0 

'9 

9 

12  1, 

53 

6       3 

5 

30  7. 

71 

0 

*7 

1 

i3t> 

54 

5     '3 

2 

3  1  t» 

72 

0 

14 

5 

Ht> 

55 

5       4 

2 

32  t, 

73 

0 

12 

2 

1 5  t> 

56 

4     *5 

2 

33  7>           " 

74 

0 

10 

0 

16  i, 

57 

4       7 

3 

34 1»     —  — 

75 

0 

8 

2 

Ifr*>  — 

58 

3     »9 

5 
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TABLE         XXVIII. 

For    the    Ufe    of     Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Interefl:  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from  41  |  to  42  ■§■. 


To    commence   at 

the 

Value 

of  an  an- 

To  commence    at 

the 

Value 

of  an 

an* 

end  of 

nuity 

°f  £' 

.  in 

end  of 

nuity 

°f  £ 

.  in 

Years 

onepi 
ment. 

■efent 

pay- 

Years 

one  preient  pay- 
ment. 

after  pur- 
chafing. 

after  pur- 

1- 

J. 

d. 

chafing. 

£- 

s. 

d. 

-'-.  or  at  Age  42 

14 

15 

6 

17^,  or  at  Age 

59 

3 

16 

1 

it> 

43 

J3 

16 

2 

18 1, 

60 

3 

9 

2 

2 1, 

44 

12 

IS 

2 

•9t, 

61 

3 

2 

4 

3  i, 

45 

12 

0 

3 

204, 

62 

0 

16 

4 

4J. 

46 

1 1 

4 

«* 

9  1  '      

63 

2 

10 

5 

5h 

47 

10 

8 

1 

22  4., 

64 

2 

5 

4 

6^, 

48 

9 

13 

7 

23  T. 

% 

2 

0 

2 

7t> 

49 

8 

*9 

0 

24  T> 

66 

1 

*5 

10 

8t, 

53 

8 

5 

1 1 

25t> 

67 

1 

11 

5 

9"i> 

5i 

7 

12 

9 

26", 

68 

1 

7 

9 

1      , 

52 

7 

1 

2 

27  4' 

69 

1 

4 

0 

1  •i  7, 

53 

6 

9 

8 

28-, 

70 

1 

0 

1 1 

12 1, 

54 

5 

J9 

7 

29  7' 

7i 

0 

J7 

10 

13 1, 

55 

5 

9 

6 

3°  t> 

72 

0 

15 

4 

147, 

56 

5 

0 

7 

31 i> 

73 

0 

12 

9 

i5t> 

51 

4 

1 1 

8 

32 1> 

74 

0 

10 

7 

i6t, 

58 

4 

3 

10 

33 i>    t-  — 

75 

Q 

8 

7 
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TABLE  XXIX. 

For    the    Ulb    of    Country    Pariihcs. 

Shewing  the  Payment  due  (reckoning  Interefl:  at  3  per  Cent.)  tor 
a  Life- Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  25  t0  75' 

Age  of  the  Purchaler  from  42  *   to  43  \. 


To   commence   at    the 
end  of 

Years 
after  pur- 
chafing. 

7,  or  at  Age  43 
1  i. 44 


27, 

—  — 

45 

3t» 

■ —  — 

46 

4t» 

—  — 

47 

5  7, 

—  — 

48 

*t. 

—  — 

49 

7t» 

—  ■— 

5° 

87, 

— .  — 

5i 

9t> 

—  - - 

52 

107, 

• —  — 

53 

117, 

—  — 

54 

I2t, 

—  — 

55 

13  7' 



56 

14  7* 

—  — 

57 

15  7, 

—  — • 

58 

1 6  7, 

—  — 

59 

Value  of  an  an- 
nuity of  £i .  in 
one  preient  pey- 
ment. 


£■ 

j. 

d. 

14 

1 1 

0 

'3 

1  1 

9 

12 

13 

10 

1 1 

'5 

1 1 

10 

19 

10 

10 

3 

10 

9 

8 

8 

9 

14 
1 

2 
6 
6 

7 
6 

6 

8 

17 
5 

5 
1 

10 

5 

*5 

10 

5 

5 

10 

4 

4 

4 

17 
8 

0 

0 
2 
6 

To   commence    at    the 
end  of 

Years 
after  pur- 
chafing. 

17^,  or  at  A 


18  i, 

19  h 

t 

T' 

T' 

1 


20 
21 
22 


23  1' 

24  i, 

25  T' 

26  i., 

27  h 

28  {, 

29  7» 

3'T' 

32t> 


ge  60 

-  61 

-  62 

-  63 

-  64 

-  65 

-  66 

■  67 

■  68 

■  69 

■  7° 
7' 

'  72 
73 
74 
75 


Value  of  an  an 
nuity  of^i.  in 
one  prefentpay . 
ment. 


£. 

3 

3 
2 

2 
2 
2 


o 
o 
o 
o 
o 


s. 

12 

6 

l9 

13 

7 

2 

]7 

13 

9 

5 

1 

18 
16 

13 
1 1 

9 


d. 

9 
o 

3 
5 
7 
7 
7 
4 
r 
6 

11 

1 1 
o 

7 
2 

1 


X  XX  X    2 
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TABLE 


XXX. 


For     the     Ufe      of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life  Annuity  of  One  Pound,  payable  Quarterly,  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchaier  from   43  |    to   44  f. 


To   commence   at 
end  of 
Years 

3her  pur- 
chafing. 

the 

Value  of  an  an. 
nuity  of  £i.  in 
one  prefent  pay- 
ment. 

C      s.       d. 

To  commence-  at 
end  of 

Years 

after  pur- 
chafing. 

the 

Value  of  ar 
nuity  of  £ 
one  prefent 
ment. 

£•     s. 

an- 
.  in 
pay- 

d. 

t,  or  at  Age 

44 

14       6 

9 

164,  or  at  Age  60 

3    17 

O 

i  :-, 

45' 

J3       7 

2 

174, 

6l 

3       9 

4 

2    -y,                        — 

46 

12       9 

3 

18  4, 

62 

3       2 

9 

3v- 

47 

11     n 

4 

i$,i, 

63 

2     16 

1 

4t. 

48 

10     15 

2 

204, 

64 

2     10 

5 

5h 

49 

9     19 

0 

2 1  »      

65 

2       4 

9 

64, 

50 

9       4 

5 

224,     —  — 

66 

1      19 

10 

7i> 

51 

8       9 

10 

23  i> 

67 

1     14 

11 

84,     -  ~ 

52 

7     17 

0 

244. 

68 

1     10 

10 

9-:>  -  — 

53 

7       4 
6     13 

6       1 

2 

25  T>                  """ 

69 

1       6 

9 

104, 

54 

0 

264, 

7° 

1       3 

3 

1.1  h 

55 

10 

27  T> 

71 

0     19 

10 

124,  — 

56 

5     11 

11 

28 1, 

72 

0     17 

0 

i.H  - — 

57 

5       2 

0- 

29 1» 

73 

0     14 

2 

Ht» 

58 

4     13 

3, 

3°t» 

74 

0     11 

10 

*5t> 

59 

4       4 

7 

3;  t'   -r  — 

75 

0      9 

7 
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XXXI. 


For     the    Uie    of    Country    Pari/he&. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from  44  |  to  45  \. 


To 

Yea 

after 
cha: 

_I_ 

4 

it 

2t 
37 
47 
57 
67 
7  7 
87 
97 

»»  t 

lit 
13  7 

147 

J-5  4> 


ommence 
end  of 


pur- 


at  the 


or  at  Age  45 

_  46 

-  47 
_  48 

-  49 

-  50 

-  51 

-  52 

-  53 

-  54 

-  55 

-  56 

-  57 

-  58 

-  59 

-  60 


Value  of  an  an- 
nuity of  £1.  in 
one  prefent  pay- 
ment. 


■3 
12 
1 1 
10 

9 
8 

8 
7 

7 
6 

5 
5 
4 
4 

4 


J. 
2 
2 

4 

6 

10 

14 
1.9 

5 

12 
O 

8 

*7 
8 

18 

9 

1 


o 

7 

8 

10 

6 
2 
8 
2 

7 
o 

1 1 

10 
o 

2 

7 
o 


To  commence    at 
end  of 
Years 

after  pur- 
chafing,. 

i6i-,  or  at  Age  61 

17  71 

i8t,     -- 

*9  7> 

20 1, 

21I      —  - 

22  h 

23  ^ 

24 1, 

25  7>      -" 
26i, 

277.   — 

28-  -- 

297.  — 

3<>7> 


the 

Val 

ue  of  an  an- 

nuit 

f  <>{£ 

.  in 

one 

preientpay- 

ment. 

£> 

S. 

£ 

61 

3 

13 

6 

62 

3 

6 

0 

63. 

2 

19 

6 

64 

2 

*3 

0 

65 

2 

7 

5 

66 

2 

i 

1 1 

67 

r 

J7 

1 

68 

1 

12 

4 

69 

1 

8 

5. 

7o 

1 

4 

5. 

7' 

1 

1 

1 

72 

0 

*7 

10 

73 

0 

J5 

1 

74 

0 

12 

5 

75 

0 

10 

fe. 

TABLE 


710 


APPENDIX, 


TABLE      XXXII. 

For    the    Ufe    of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age  of  the  Purchafer  from   45  |  to  46  '■§■. 


To  commence    at 

the 

Value  of  an 

an- 

To  commence    at 

the 

Value  of  an  an- 

end of 

nuity  of  £\ 

.  in 

end  of 

nuity  of  /' 

1 .  m 

Years 
after  pur- 
chafing. 

one  prefentj 
ment. 

£.    s. 

ay- 

Years 
after  pur- 
chafing. 

one  prefent 
ment. 

£.    s. 

pay. 
d. 

t,  or  at  Age 

46 

l3     >7 

6 

15  4,  or  at  Age 

61 

3    17 

3 

if, 

47 

12     17 

10 

16^, 

62 

3       9 

1 1 

2  7> 

43 

11     19 

9 

i?i, 

63 

3       2 

7 

3h 

49 

1 1        1 

8 

1 »  $, 

64 

2     16 

2 

4h 

50 

1°       5 

6 

'9t> 

65 

2       9 

10 

5h 

5i 

9       9 

3 

20  T, 

66 

2       4 

5 

6-,     -  - 

52 

8     15 

0 

2  I  -4 , 

67 

1     19 

0 

7h 

53 

8       0 

8 

22    !          

68 

1     14 

4 

8  J, 

54 

7       8 
6     i5 

2 

23t> 

69 

1       9 

9 

9  4- 

55 

8 

24  h 

7o 

1       5 

1 1 

10^,    . 

56 

6       4 

8 

25  t, 

7' 

1       2 

2 

I  I  x, 

57 

5     13 

8 

26  4, 

72 

0     18 

1 1 

12  ± 

58 

5       4 

0 

Zf'ii 

73 

0     '5 

10 

*3i> 

59 

4     r4 

3 

284, 

74 

0     13 

2 

Ht, 

60 

4       5 

9 

29  T> 

75 

0     10 

9 
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TABLE       XXXIII. 

For    the    Ufe    of    Country    Pariflies. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$. 

Age   of  the  Purchafer   from  46 1  to   47  \. 


To    commence    at 

the 

Value 

of  an 

an- 

To    commence   a 

:   the 

Value  of  an  an- 

end of 

nuity 

of  £1 

.  in 

end  of 

nuity  of  £ 

.  in 

Years 
after  pur- 

one  p 
ment. 

refent 

pay- 

Years 
after  pur- 

one  prefent 
ment. 

pay- 

chafing. 

£■ 

S. 

A 

chufing. 

£      ft 

d. 

t,  or  at  Age 

47 

13 

12 

6 

15  %  or  at  Ag 

g  62 

3     13 

7 

it> 

48 

12 

13 

2 

tf- 

^ 

3       6 

2t, 

49 

1 1 

14 

1 1 

17 1, 

64 

2     19 

2 

3  •  t. 

5° 

10 

16 

7 

18 1, 

65 

2     12 

I  I 

4i, 

51 

10 

O 

6 

197. 

66 

2       6 

9 

5t. 

52 

9 

4 

4 

20 1> 

67 

2       1 

5 

67* 

53 

s 

10 

4 

2ii         

68 

1     16 

2 

7t> 

54- 

7 

16 

3 

22  t, 

69 

1     1 1 

8 

8-t, 

55 

7 

3 

10 

23  7, 

7° 

1       7 

2 

9t> 

56 

6 

11 

5 

24  7' 

7l 

1       3 

6 

rot. 

57 

6 

0 

6 

257, 

72 

0     19 

10 

i't. 

58 

5 

9 

7 

2<    i, 

73 

0     16 

10 

12  7' 

59 

5 

0 

0 

27  7> 

74 

0     13 

10 

13 1» 

60 

4 

10 

4 

28 1, 

75 

0     11 

4 

I'4  4  >        ~™ 

61 

4 

2 

0 
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TABLE 


XXXIV. 


For    the    Ufe   of    Country    Parifhes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  y$. 

Age  of  the  Purchafer  from    47  \  to  48  ■§•. 


To   commence    at 

the 

Value 

of  an 

an- 

To   commence   at 

the 

Value  of  an 

an* 

end  of 

nuity 

of /I 

.  in 

end  of 

unity  of  £i 

.  in 

Years 

one.preient 
ment. 

pay- 

Years 

one  prefent 
ment. 

pay- 

after  pur- 

after  pur- 

chafing. 

£• 

*. 

d- 

chafing. 

c    *• 

d. 

4,  or  at  Age 

48 

l3 

7 

9 

14^,  or  at  Age 

62 

3     18 

I 

It, 

49 

12 

7 

10 

15  T, 

63 

3       9 

lO 

2j, 

50 

11 

9 

7 

l6ti, 

64 

3       2 

IO 

3i, 

51 

10 

1 1 

5 

1 7  t. 

65 

2     15 

8 

4h 

52 

9 

15 

6 

1  8  i, 

66 

2       9 

7 

5  t>     —  — 

53 

8 

19 

7 

"9t. 

67 

2       3 

7 

<K> 

54 

8 

5 

7 

20^, 

68 

1     18 

5 

7h 

55 

7 

1 1 

8 

2,1, 

69 

1     13 

3 

*i. 

56 

6 

J9 

4 

29  —         —    

70 

1        8 

11 

9h 

5V 

6 

7 

0 

23^ 

7i 

1        4 

8 

io±, 

58 

5 

16 

2 

24y> 

72 

1        1 

2 

n  I, 

59 

5 

5 

4 

2  5  T' 

73 

0     17 

8 

12 1, 

60  ■ 

4 

15 

10 

264, 

74 

0     14 

9 

,£X 

61 

4 

0 

4 

*7t>    -- 

75 

O       J2 

0 
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XXXV. 


For  the  Uk  of  Country    Pariflies. 

Shewing  the  Payment  clue,  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from  48  4  to  49  A. 


To  commence    at 

the 

Value  of  an 

an- 

To   commence   at    the 

Value  of  311 

an- 

end  of 

nuityof  £i 

in 

end  of 

nuity  of  £i 

.  in 

Years 

oneprelent  pay- 
ment. 

Years 

one  prefent 
ment. 

p-y- 

after  pur- 
chafing. 

£.     s. 

d. 

after   pur- 
chafing. 

£■    s. 

i. 

4,  or  at  Age 

49 

13         2 

6 

147,  or  at  Age  63 

3      54 

3 

It, 

50 

12         2 

6 

15 1, 64 

3       6 

2 

2T, 

51 

II         4 

5 

x6- 65 

2     19 

3 

St, 

52 

10       6 

3 

i7v, 66 

2     12 

3 

4t, 

53 

9     10 

6 

184, 67 

2       6 

4 

5t, 

54 

8      14 

10 

19  4, 68 

2       0 

«• 
d 

6  4, 

55 

8       0 

1 1 

204, 69 

1      15 

5 

7t> 

56 

7       7 

1 

217, 7° 

1     10 

5 

8  4, 

57 

6     14 

10 

224, 71 

1       6 

3 

94, 

58 

6      2 

7 

23  4, 72 

1       2 

2 

104, 

59 

5     " 

10 

24  4, 73 

0     18 

10 

n4, 

60 

5       1 

1 

25  4, 74 

0     15 

6 

1  s4' 

61 

4     11 

9 

26-t,    —  —     75 

0     12 

8 

'3  4> 

62 

4       2 

5 

1 

Yyyy 
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XXXVI. 


For    the    Ufe    of     Country    Parishes. 

-Shewing  the  Payment  due  (reckoning  Interefi:  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  j$> 

Age  of  the  Purchafer  from  49  |  to  50  %. 


"t'o    commence   at 
end  of 
Years 

after  pur- 
chafing. 

7,  or  at  Age 

the 
5° 

Value  of  an  an- 
nuity of  £  1.  in 
one  prefent  pay- 
ment. 

£•    *■     <*• 

12     17       8 

To   commence    at    the 
end  of 

Years 
after  pur- 

chafing. 

13^,  or  at  Age  63 

Value  of  an  an- 
nuity of  £  1.  in 
one  prefent  pay- 
ment. 

£.     i.       d. 
3     >8       7 

,  X 

5l 

1 1 

17 

10 

14 1> 

64- 

3 

10 

7 

2  i, 

52 

10 

19 

10 

'5t. 

65 

3 

2 

7 

3  fc 

53 

10 

1 

1 1 

i6i, 

66 

2 

15 

10 

4v. 

64, 

54 
55 
56 

9 
8 

7 

6 
10 
16 

1 
6 

7 

17  T, 

>8A, 

*9t» 

67 
68 
69 

2 
2 
1 

8 

3 

»7 

1 1 

2 

5 

57 

7 

2 

10 

20^, 

70 

1 

12 

7 

If:*, 

58 

6 

10 

7 

21  »      , 

71 

1 

7 

9 

9t» 

59 

5 

18 

5 

2  9    •• 

72 

1 

3 

9 

io.t, 

60 

5 

7 

9 

23i. 

73 

0 

*9 

10 

nt' 

61 

4 

J7 

1 

24t> 

74 

0 

16 

7 

**  4* 

62" 

4 

7 

10 

^4)      —   — - 

75 

0 

13 

6 
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TABLE        XXXVII. 

For   the    Ufe    of    Country   Parishes. 

Shewing  the  Payment  due  (reckoning  Intereft  at  3  per  Cent.)  for 
a  Life-Annuity  of  One  Pound,  payable  Quarterly.  To  com- 
mence at  any  Age  from  35  to  75. 

Age  of  the  Purchafer  from  50-  to  51  \. 


To   commence   at 

the 

Value  of  an  an- 

To  commence    at    the 

Value  of  an 

an- 

end  of 

nuity  of  £ 

.   in 

end  of 

nuity  of  £i 

.  in 

Years 

one  prefent 
ment. 

pay- 

Years 

one  prefent  pay. 
ment. 

after  pur- 
chafing. 

£.    *. 

d. 

after  pur- 
chafing. 

L      *■ 

</. 

*,  or  at  Age 

51 

12    12 

6 

13I,  or  at  Age  64 

3       14 

IO 

*t, 

52 

11    13 

2 

»4t> 65 

3       6 

II 

2  ti 

53 

10    15 

4 

154, 66 

2       19 

I 

3 t> 

54 

9     17 

7 

164, 67 

2        12 

5 

4t> 

55 

9       * 

1 1 

17 -, 68 

2       5 

8 

si. 

56 

8        6 

2 

184, 69 

2          O 

0 

6*i 

57 

7      12 

4 

194, 70 

I        14 

5 

.7 1, 

58 

6     18 

7 

204, 71 

1       9 

9 

8i, 

59 

6       6 

5 

21  4, 72 

1       5 

1 

•9t> 

60 

5     *4 

3 

224, 73 

1       1 

4 

iO;, 

Gi 

5       3 

9 

23  h 74 

0     17 

6 

1 1 1> 

62 

4     13 

2 

24?» 75  1 

0     J4 

4 

J  2    -4-> 

63 

4       4 

0 

V  v  y  y 
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TABLE      XXXVIII. 

For  the  Ufc  of  Country  Parifhes 

Shewing  the  Pavment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from5i  |  to  52?. 


To 


commence  at    the 
end  of 
Years 
after  pur- 
chafina. 

or  at  A< 


*.■> 
1  41 

2t» 

3t» 

4  7> 

si, 

6i, 

7h 
8t. 
9y» 

30^-» 
1  I  ^' 

12  p 

167, 

18  t> 

20  ~, 

21  4> 

22 ;-, 
23  -i» 


^ge52 
53 
54 
55 
56 

57 
58 

59 
60 

61 

62 

63 
64 

65 
66 

67 

68 

69 

70 

7i 

72 

73 
74 
75 


Value  of  an  an- 
nuity of  £1.  in 
oneprefentpay. 
ment. 

£     s, 
7 

7 
10 

12 

16 

1 

7 

*3 

1 

9 
*9 

19 

10 

2 

J5 

8 

2 
16 
1 1 

6 

2 
18 

'5 


12 
t  [ 

TO 

9 

S 

7 
6 
6 

5 

4 

4 

3 

3 

3 
2 

2 

2 

1 

1 

1 

1 

o 

o 


d. 

6 
10 

1 

4 

9 
1 

4 
8 

7 
7 
2 


1 1 

3 
9 
3 
9 
4 
10 

5 

9 
3 


TABLE     XXXIX. 

For  the  Ufe  of  Country  Parifhes. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuitv  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
age  from   35  to  75. 

Age  of  the  Purchafer  from  525  to  531. 


To  commence 
end  of 
Years 
after    pur- 
chafing. 

t,  or  at  A 
I 


at    the 
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TABLE       XL. 

For  the  Ufe  cf  Country  Pariflies, 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  tor  a  Lite- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  53J  to  54'. 


To   commence   at   the 
end  of 

Yea 
after   pur- 

chafing. 

or  at  Age  54 
55 


at 
St 

4t 

57 
6t 
77 
St 
97 

iot 

lit 

137 

'■4  7 
1.5  7 
i6t 

177 
184 

194 

204 

214: 


56 

57 
58 

59 
60 
61 
62 

63 
64 

65 

66 

67 

68 

% 
7° 
7' 
72 
73 
74 
75 


Value  of  an  an- 
nuity of  £1.  in 
one  prefentpay- 
ment. 


1 1 
10 

9 
9 

8 

7 
6 

6 

5 

5 

4 

3 
'> 

3 
2 
2 
2 
1 
1 
1 
1 
o 


s. 
\6 

17 

l9 

1 

6 

10 

'7 
3 

1 1 
o 

9 

J9 

1 1 

2 
15 

7 
1 

15 
10 

5 
1 

17 


4 

8 

2 

6 

10 

4 
10 

2 

8 

U 

1 
H 

9 

1 

4 
o 
8 
6 

5 

4 

3 
1 

2 


TABLE      XLL 

For  the  Ule  of  Country  Parifr.cs. 

6he\ving  the  Payment  due  (recjepnirrg 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  au-y 
Age  from   35  to  75! 

Age  of  the  Purchafer  from  54^  to  55?. 


To   commence  at   the 

end  of 
Years 

after  pur- 
chafing. 

4,  or  at  Age  55 
hh      

2h        — 
»h        — 

4  4>      


56 


64, 
7  4> 

9  4' 
104, 

11  4> 

12  !» 
*3t> 
I(4  4» 

16  t. 

18  1, 

4-' 

'9t' 

20  • 


58 

59 
60 

61 

62 

63 
64 

65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 


Value  of  an  an- 
nuity of  £\ .  in 
one  prefentpay- 
nient. 
£•      s. 

l  1 

11 

14 

10 

1 


1  i 

10 

9 

o 


7 
6 

5 
5 
4 
4 
3 

2 
2 
2 
1 
1 
1 
1 
o 


D 
12 

18 


15 

6 
18 
11 

3 

'7 
12 

7 

2 

18 


J. 
3 

9 

1 

6 
o 

7 

1 

7 
o 

4 

4- 

3 

9 

2 
o 

I  r 
I  I 

O 
2 

4 
2 
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TABLE      XLII. 

For  the  Ufe  of  Country  Parifhes. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafcr  from  55!  to  56I. 


To  commence    at  the 
end  of 
Years 
after  pur- 
chafing. 
t,  or  at  Age  56 

*  t»      57 

_  58 

—  59 

60 

61 

62 

—  63 

—  64 

—  65 

66 

—  67 

—  68 

—  69 

—  70 

—  71 

—  72 

—  73 

— —  7*j. 

To 


f  +> 

O    4> 

4h 
5t> 
6  it 

lit 
%i, 

9h 
10. 


'T' 


J  I 

12 


I  6  |, 


Value  of  an  an- 
nuity of  £1 .  in 
one  prefent  pay- 
ment. 

5 
5 

8 
10 

'5 
o 
6 


1 1 

10 

9 

8 

7 

7 
6" 


5 

5 

4 

4 

3 

3 
2 

2 

2 

j 

1 


1 

10 
o 

10 
2 

'4 

7 
o 

14 
8 

3 
'J 


d. 
6 
10 
6 
1 1 
6 
2 

9 
4 
1 1 

5 

7 
8 

4 
o 
o 
1 

4 
8 

:! 

6 


TABLE     XLIIT. 

For  the  Ufe  of  Country  Parifhes^ 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75, 

Age  of  the  Purchaler  from  56J  to  57^. 


To  commence    a( 
end  of 

Years 
alter  pur- 

chafing. 

the 

Valiu 
nuity 
one  p 
ment 

£ 

of  an 

of  £1 

"elent 

s. 

an- 

in 

pay. 

d. 

4>  or  at 

!     ■ 

Ap-( 

;  57 
5S 

59 
60 
61 
6z 

63 
64 

65 
66 

67 
68 

69 

70 

7( 
72 
73 

74 

75 

I  I 

IO 

9 

8 

7 
6 

6 

5 
4 
4 
3 

3 
2 
2 
2 
1 
1 
1 
1 

0 
0 

2 

5 
10 

'4 
1 
8 

16 

5 

•5 

6 

18 
9 

3 

l6 

IO 

5 
0 

O 

5 
1 1 

1  T> 

t   '■- 

Z    4' 
n  -1 

3     4> 

A         ' 

4 

4    *! 
r     ■ 

0 

5  4' 

6^,      

9 
6 

/  4' 

***      ~ 
9  ^      — 

— 

2 
10 

6 
10 

t 

lit'    — 

"   ■           ...... 

'    Z    4' 
I    -1     ' 

0 
10 

'3  +' 

■  1  ■        — — 

'4    4» 

»3  J".      — 

r'rfS  •           .— 

— 

I 

4 

10  +, 

IT' 

1 0 

«7  *' 

4 
9 

1  i    +, 
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TABLE     XL1V. 
For  the  Ule  of  Country  Parifhes. 

Shewing  the  Payment  due  (reckoning 
Irrterfeft  at  3  per  Cent.)  tor  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafe/  from  57!  to  581. 


To    commence  at    the 
end  of 

Years 
after  pur- 

chafing. 

t.  or  at  Age  58 


It, 

2  4, 

3  4, 
44, 
54, 
64, 
74, 
8  4, 
94, 

lb  *> 
i't. 
124, 
*34> 
147, 
»5.7> 
167, 
*77» 


59 
60 

61 

62 

63 
64 

65 
66 

67 
68 

69 
70 

7i 
72 
73 
74 
75 


Value  of  an  an- 
nuity of  £1.  in 
one  prefent  pay- 
ment. 


d. 
O 

7 


10    14 

9     14 

9     17  1 

7     19  7 

7       4  4 
692 

5     16  o 

5       2  io 

411  8 
406 

3     11  o 

.3        «  5 

2      13  7 

2       5  8 

1      19  1 

112  7 

1       7  3 

j       2  2 


TABLE 


XLV. 


For  the  Ufe  of  Country  Parifhes. 

Shewing  the  Payment  due  (recic<  mug 
Inierclt  at  3  per  Cent.)  tor  a  Lik- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35   to   75. 

Age  of  the  Purchafer  from  58I  to  59*. 


To  commence 
end  of 

Years 
after  pur- 

chafing. 

4,  or  at  A 


3  4, 

4  4» 

5  4, 

6  4, 
7t, 
«^ 
9  7» 

»pt? 

1  i 

12 


at  the 


4' 


»3  7> 
1-4 1» 

16  7' 


Value  of  an  an- 
nuity of  £1.  in 
one  prefent  pay- 
ment. 

S. 

8 

'  8 

1 1 


10 

9 

8 


7     13 
6     18 


6 

5 
4 
4 
3 

3 
2 

2 

2 

1 
1 

1 


3 

10 

6 

.'5 
6 

16 

9 
1 

'5 

8 


o 

9 
3 

10 


7 

7 

7 
6 

6 

2 

10 
2 
6 
2 

11 
8 


TABLE 
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TABLE     XLVI. 

For  the  Ufe  of  Country  Panfhes, 

Shewing  the  Payment  due  (reckoning 
.Intereft  at  3  per  Cent.)   for  a  Life- 
Annuity  of    One    Pound,    payable 
Quarterly.  '    To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  59I  to  6of . 


TABLE     XLVII, 

For  the  UfeofC  )untr    Parifhes." 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  e*  C<  t.)  icr  a  Life- 
Annuity  of  One  Pou  ,d,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer. from  6o|  to  6i£. 


To  commence   at    the 
end  of 
Years 

afcer  pur- 
chafing. 

ti  or  at  Age  61 

17,      

27,      

3t»     

4t,      r 

5t>      

6t>      

87,      

9t>      

i.ot,      

lit,    — 

12  t, 

>3t,      — 
H7>      " 


the 

Val,ue  of  an  an- 

nuity 

0*  /; 

.  in 

onepreient 

oay- 

ment 

£. 

/. 

d. 

61 

9 

16 

0 

62 

8 

16 

7 

63 

7 

*9 

2 

64 

7 

1 

10 

?? 

6 

6 

1 1 

66 

5 

1  2 

0 

67 

4 

*9 

4 

68 

4 

6 
>5 

7 

69 

3 

1 1 

70 

3 

5 

3 

71 

2 

16 

5 

72 

2 

7 

7 

73 

2 

0 

5 

74 

1 

13 

4 

75 

1 

7 

2 
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TABLE     XLVIII. 

For  the  Uie  of  Coun  try  Parifhes. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Qu-rteily.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  61 J  to  62*. 


To    commence  at 

the 

end  of 

Years 

after  pur- 

chafing. 

1 

T» 

or  at  Age 

62 

It, 

— .- 

63 

2T, 



64 

34, 

65 

44, 



bb 

54, 

67 

64, 

. 

68 

74, 

69 

8  4, 

70 

94, 

■ 

7' 

10  $t 

■ 

72 

nt, 

. 

73 

124, 

1 i 

74 

*34> 

■ 

75  1 

Value  of  an  an- 

nuity 

of£ 

.  in 

onep 

relent 

pay- 

ment 

£. 

J. 

d. 

9 

9 

8 

8 

10 

3 

7 

12 

1 1 

6 

15 

8 

6 

0 

9 

5 

6 

0 

4 

13 

6 

4 

1 

0 

3 

10 

7 

3 

0 

1 

2 

1 1 

6 

2 

3 

0 

1 

15 

8   , 

1 

9 

3 

TABLE    XLIX. 
For  the  Ufe  of  Country  Parifhes. 

Shewing  the  Payment  due  (reckoning 
Intereir.  at»3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  33   to    75. 

Age  of  the  Purchafer  from  62I  to  63!. 


To   commence    at  the 
end  of 
Years 

after  pur- 
chafing. 

4,  or  at  Age  63 

—  64 

65 

66 

67 

68 

—  69 

—  70 

—  71 

—  72 

—  73 

—  74 

—  75 


1  T, 

2  4, 

3  4, 

4  4, 

54. 

&4, 

7t, 

84. 

9t, 
10  " 


1 1 

12 


1 


4' 


Value  of  an  an-, 
nuiry  of  £1.  in 
oneprefer.:pay- 
ment. 

£.    s. 

9       3 

8       3 
6 

9 
14 

o 

7 
15 

5 

15 

6' 

18 

XI 


7 
6 

5 
5 

4 


6 

3 
2 

2 
1 
1 


d. 

3 
1 1 

8 

6 

9 
o 

9 
6 


3 
o 
8 
5 

5 


Z  z  z  z 
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TABLE       L. 

For  the  Ule  of  Country  Parifhes. 

Stewing  the  Payment  due  (reckoning 
Litereft  at  3  per  Cent.  J  for  a  Life- 
Annuity  of  One  Pound, '  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Piirchafer  from  63I-  to  641. 


the 

Value 

of  an  an- 

To  commence    at 

end  of 
Years 

nuity  or  ^1.  in 
oneprefentpay- 

after  pur- 
chafing. 

ment 

S. 

J. 

^    or  at  Age 

64 

8 

\6 

8 

it.      

65 

7 

17 

4 

n    f              ■             ■ 

66 

7 

O 

2 

2    *, 

3o      ' ' 

67 

6 

3 

Q 

4t.       

68 

5 

8 

6 

s£   

69 

4 

'3 

1 1 

70 

4 

1 

10 

I 

7i 

3 

9 

9 

7  +> 

9  * 

72 

2 

*9 

10 

0  4, 

j-  1 

73 

2 

9 

JO 

9+> 

■  j-i  ' 

74 

2 

1 

7 

IO— , 

[ 

75 

I 

14 

0 

i  «   *> 

TABLE    LI. 

For  the  Ufe  of  Country  Pariihes. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  anv 
Age  from  35  to  75, 


Age  of  the  Purchafer  from  64^  to  6j 


To  commence   at   the 

Value 

of  an  an- 

end  of 

nuity 

of^t    m 

Years 

one  prelent  pay- 

after pur- 

ment 

chafing. 

& 

S.        d. 

4,  or  at  Age  65 

8 

IO        O 

14,      66 

7 

IO        IO 

2  +,      .      by 

0 

13         8 

3  x       68 

5 

16        7 

4t*      69 

5 

2      3 

5t»                    7° 

4 

7     11 

6  h     7  < 

3 

l6           Q 

7 1,     72 

3 

4        1 

*i»     —     73 

2 
2 

»4       5 
4       9. 

y  +>    " — *     74 

10  i>     7.5 

1 

16       7 
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TABLE       LII. 

For  the  Ufe  of  Country  Parifhes. 

Shewing  the-  Payment  due  (reckoning 
Interell  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  (5*  to  66J. 


To  commence   at 

the 

Valu. 

■  of  an  an- 

end  of 

nuity 

ot£ 

.   in 

Years 

oncpreient 

pay- 

after  pur- 

ment 

chafing. 

£ 

s. 

d. 

^-,  or  at  Age 

66 

s 

0 
0 

4 

I     4'           

6- 

7 

4 

0 

I 

68 
69 

6 
5 

6 
io 

1 1 

Z    4-1 

I 

3  ♦' 

0 

4  *'      

70 

4 

>5 

10 

.« 

7i 

4 
0 

1 
10 

18 

S 
0 

5  ♦' 

O  4.1 

I 

72 

0 
2 

7  *' 

73 

4 

b    4»           — — — 

7+ 

2 

8 

8 

9*'     

75 

I 

»9 

9 

TABLE      LIII. 

For  the  Ufe  of  Country  Parifhes. 

Shewing  the  Pa)  ment  due  (reckoning 
Jnterell  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly,  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  66|  to  67I. 


To  commence 

a: 

the 

Value  of  an  an- 

cad  of 

nijitj 

of  £1 

.  in 

Years 

oneprdent  p 

ay- 

after  pur- 

ment 

cliifing. 

£• 

,c. 

d. 

'.;,  or  at  A 

a^ 

67 

7 

16 

6 

it.      

68 

6 

'7 

z 

2t.       

69 

6 

0 

3t.     ■ 

7° 
7l 

5 

4 

3 
9 

5 
5 

4   4» 

5t>      

72 

3 

15 

5 

fi  -1- 

73 

3 

4 

0 

0  4, 

74 

2 

12 

7 

7    4» 

8 1»     

75 

2 

3 

O 

Zz  Z  Z    2 
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TABLE       LIV. 

For  the  Ufe  of  Country  Paiifhes 

Shewing  the  Payment  due  (reckoning 
Jntereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  67^  to  68  J- . 


To   commence  at    the 
end  of 
Years 
after  pur- 
chafing. 

7,  or  at  Age  68 


1  ♦» 
*t» 
3t» 

4  7> 

5t. 

7^ 


69 
70 

7* 
72 
73 

74 
75 


Value  of  an  an- 
nuity ef  £1.  in 
one  present  pay. 
ment. 
£       s. 

9 
10 


7 

6 


5 
4 
4 
3 


J3 
16 

2 

9 

J7 

7 


d. 
6 
1 

4 

7 
1.0 

o 

6 

1 


TABLE     L\r. 

For  the  Ufe  of  Country  Par'lhes.'. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Lift- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
age  from  35  to  75. 

Age  of  the  Purchafer  from  68f  to  697. 


To  commence    at    the 
en4  of 

Years 
after   pur-    ■ 

chafing. 

■J-,  or  at  Age  69 


i 


4' 


at. 

4t. 

5  7' 

6±, 


72 
73 

74 
75 


Value  of  an  an- 

nuity 

of   £ 

i.  in 

one  p 

-efent 

pay. 

ment 

£• 

S. 

£ 

7 

2 

4 

6 

3 

1 

5 

6 

5 

4 

9 

9 

3 

16 

3 

3 

2 

8 

2 

1 1 

2 
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TABLE      LVI. 
For  the  Ull-  of  Country  Pariftws; 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity   of    One    Pound,    payable 

Quarterly.     To  commence   ac   any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  69!  to  707. 


To  commence    at 

end  of 
Years 
after  pur- 
chafing, 

,  ■*:,  or  at  Age 

2 1!     

o  >-       

4  7> 

5t»      


the 

Value  of  an  an- 

nuity 

of_£i.  in 

oneprefentpay- 

ment. 

£• 

S.        d. 

7° 

b 

'5         I 

7' 

5 

15       9 

72 

4 

'9       3 

73 

4 

2       9 

74 

3 

9       0 

7<i    1 

2 

16       0 

TABLE     LVII. 
For  t!ie  Ufc  of  Country  Pariihes. 

Shewing  the  Pa)  me:. t  due  (reckoning 
Intel  eft  at  3  pa  Cej:t.)  for  a  Life'- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
A^c  from  35  to  75. 

Age  of  the  Purchafer  from  70!  to  7 !  f. 


To  commence    at    the 
end  of 
Years 

after  pur- 
chafing. 

Value  of  an  an- 
nuity of/j.  in 
one  prefent  pay- 
ment. 

£.    s.      d. 

t,  er  at  Age  7 1 
»t>      /2 

6 

5 

7       9 

cS       6 

27,      73 

4    . 

12       1 

3 1.      ' 74 

3 

'5       9 

4t>      75 

3 

t     1 1 

TABLE 
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TABLE     LVIIL 

For  the  Ufe  of  Country  Parifhes. 

•Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  tor  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchaser  from  7 1  f  to  725. 


To  commence  at    the 

Value 

of  an  an- 

end  of 

nuity 

of  £1   in 

Years 

one  prelent  pay- 

after  pur- 

rr.ent. 

chafing. 

£. 

s.       d. 

7,  or  at  Age  72 

6 

0       0 

,    J                                           -.    ^ 

5 

0     1 1 

1  ti                    73 

2t»      74 

4 

4       2 

3_L,       75 

3 

8       6 

TABLE       LIX. 

For  the  Ufe  of  Country  Parifhes. 

Shewing  the  Payment  due  (reckoning 
Intereft  at  3  per  Cent.)  for  a  Life- 
Annuity  of  One  Pound,  payable 
Quarterly.  To  commence  at  any 
Age  from  35  to  75. 

Age  of  the  Purchafer  from  72  J  to  73*. 


To  commence    at   the 
end  of 
Years 

after  pur- 
chafing. 

Value  of  an  an- 
nuity of  £1,  in 
one  prefent  pay- 
ment. 

£.    s.     d. 

t,  or  at  Age  73 

5 

12       6 

it>      74 

4 

13       4 

2 7,      75 

3 

16       3 
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